This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox, 



i 31 

1 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY" (PCT) 



(51) International Patent Classification &* 

C07D 401/10, A61K 31/495, 31/44, 
31/445, 31/47, C07D 405/10, 213/73, 
413/10, A61K 31/535, C07D 401/12, 
405/12, 405/14, 453/02, 491/04 



Al 



(11) International Publication Number: WO 99/10339 

(43) International Publication Date: 4 March 1999 (04.03.99) 



(21) International Application Number: PCT/IB98/01229 

(22) International Filing Date: 11 August 1998 (1 1.08.98) 



(30) Priority Data: 
60/057,094 



27 August 1997 (27.08.97) US 



I (71) Applicant (far all designated States except US): PFIZER 
PRODUCTS INC [US/US]; Eastern Point Road, Groton, 
CT 06340 (US). 

(72) Inventor; and 

| (75) Inventor/Applicant (for US only): WWB, John, Adams, m 
[US/US]; 28 Coveside Lane, Stonington, CT 06378 (US). 

[ (74) Agents: SPIEGEL, Allen, J.; c/o SIMPSON, Alison, 
Urquhart-Dylces & Lord, 91 Wimpole Street, London W1M 
8AH(GB)etal. 



(81) Designated States: AL, AM, AT, AU, AZ, BA. BB, BG, BR, 
BY, CA, CH, CN, CU, CZ. DE, DK, EE, ES. FI, GB, GE, 
GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IB, IT, LU, MC, NL, PT, SB), OAPI patent (BF, BJ, CF, 
CG, O, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

Wish international search report 



(54) Title: 2-AMINOFYRIDINES CONTAINING FUSED RING SUBSTTTUENTS AS NOS INHIBITORS 
(57) Abstract 



The present invention relates to 
2^aminopyridine derivatives of formula 
(I) wherein G, Ri and R* are defined 
as in the specification, that exhibit ac- 
tivity as nitric oxide synthase (NOS) 
inhibitors, to pharmaceutical composi- 
tions containing mem and to their use 
in the treatment and prevention of cen- 
tral nervous system and other disorders. 




(I) 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


AM 


Armenia 


FI 


AT 


Austria 


FR 


AU 


Australia 


GA 


AZ 


Azerbaijan 


GB 


BA 


Bosnia and Herzegovina 


GE 


BB 


Barbados 


GH 


BE 


Belgium 


GN 


BF 


Burkina Paso 


GR 


BG 


Bulgaria 


HU 


BJ 


Benin 


IE 


BR 


Brazil 


a 


BY 


Belarus 


IS 


CA 




IT 


CF 


Central African Republic 


jp 


CG 


Congo 


KE 


CH 


Switzerland 


KG 


CI 


CotedTvoire 


KP 


CM 


Cameroon 




CN 


China 


KR 


CU 


Cuba 


KZ 


CZ 


Czech Republic 


LC 


DE 


Germany 


U 


DK 


Denmark 


LK 


EE 


Estonia 


LR 



Finland 
France 
Gabon 

United Kingdom 
Georgia 



Guinea 



Hungary 

Ireland 

Israel 

Iceland 

ftary 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 



LS 


Lesotho 


SI 


Slovenia 


LT 


Lithuania 


SK 


Slovakia 


LU 


Luxembourg 


SS 


Senegal 


LV 


Latvia 


SZ 


Swaziland 


MC 




TO 


Chad 


MD 


Republic of Moldova 


TG 


Togo 


MG 




TJ 


Tajikistan 


MK 


His fbnncr Yugoslsv 


TM 






^e^UcofMscedoaia 


TR 


Turkey 


ML 




TT 


Trinidad and Tobago 


MN 


Mongolia 


UA 


Ukraine 


MR 


Mauritania 


DG 


Uganda 


MW 


Malawi 


US 


United States of America 


MX 


Mexico 


uz 


Uzbekistan 


NE 


Niger 


VN 


VietNam 


NL 


Netherlands 


YU 


Yugoslavia 


NO 


Norway 


ZW 


Zimbabwe 


NZ 


New Zealand 






PL 


Poland 






FT 


Portugal 







Saint Lucia 



Sri Lanka 
Liberia 



RO 
RU 
SD 
SE 
SG 



WO 99/10339 



-.1- 



5 2-AMINOPYRIDINES CONTAINING FUSED RING SUBSTITUENTS AS NOS INHIBITORS 

The present invention relates to certain 2-aminopyridines containing fused ring 
substituents that exhibit activity as nitric qxide synthase (NOS) inhibitors, to pharmaceutical 
compositions containing them and to their use in the treatment and prevention of central nervous 
1 0 system disorders, inflammatory disorders, septic shock and other disorders. 

There are three known isoforms of NOS - an inducible form (l-NOS) and two constitutive 
forms referred to as, respectively, neuronal NOS (N-NOS) and endotheBal NOS (E-NOS). Each 
of these enzymes carries out the conversion of arginine to cftruffine while producing a molecule of 
nitric oxide (NO) In response to various stimuli. It is believed that excess nitric oxide (NO) 
15 production by NOS plays a role in the pathology of a number of disorders and conditions in 
mammals. For example, NO produced by l-NOS Is thought to play a role in diseases that Involve 
systemic hypotension such as toxic shock and therapy with certain cytokines. It has been shown 
that cancer patients treated with cytokines such as interieuWn 1 (IL-1), interieuWn 2 (IL-2) or tumor 
necrosis factor (TNF) suffer cytokine-induced shock and hypotension due to NO produced from 
20 macrophages, Ke., inducible NOS (l-NOS), see Chemical & Engineering News. Dec. 20. p. 33, 
(1993). l-NOS inhibitors can reverse this. It is also believed that l-NOS plays a role in the 
pathology of diseases of the central nervous system such as Ischemia For example, inhibition of 
l-NOS has been shown to ameliorate cerebral Ischemic damage in rats, see Am. J. PhvsioL. 268, 
p. R286 (1995)). Suppression of adjuvant induced arthritis by selective inhibition of l-NOS is 
25 reported in Eur. J. Pharmacol .. 273, p. 15-24 (1 995). 

NO produced by N-NOS is thought to play a role in diseases such as cerebral ischemia, 
pain, and opiate tolerance. For example, inhibition of N-NOS decreases Infarct volume after 
proximal middle cerebral artery occlusion in the rat, see J. Cerebr. Blood Row Metab .. 14, p. 924- 
929 (1 994). N-NOS inhibition has also been shown to be effective in anfinociception, as evidenced 
30 by activity in the late phase of the formalin-induced hindpaw licking and acetic acid-induced 
abdominal constriction assays, see Br. J. Pharmacol.. 110, p. 219-224 (1993). In addition, 
subcutaneous injection of FreuncTs adjuvant in the rat induces an Increase in NOS-positive 
neurons In the spinal cord that is manifested in increased sensitivity to pain, which can be treated 
with NOS inhibitors, see Japanese Journal of Pharmacology. 75, p. 327-335 (1997). Finally, 
J5 opioid withdrawal in rodents has been reported to be reduced by N-NOS inhibition, see 
NeuropsvchopharmacoL 13, p. 269-293 (1995). 
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Summary of the invention 
This invention relates to compounds of the formula 




wherein ring A Is a fused 5-7 membered saturated or unsaturated ring wherein from zero 
to two of the ring members are heteroatoms selected, independently, from nitrogen, oxygen and 
1 0 4 sulfur, with the proviso that no two adjecent ring members can both be heteroatoms; 
X is oxygen or a bond; 
n is an interger from two to six; and 

R 1 and R 2 are selected, independently, from (CrCe) alkyl, aryl, tetrahydronaphthalene and 
aralkyl, wherein said aryl and the aryl moiety of said aralkyl is phenyl or naphthyl and the alkyl 

15 moiety is straight or branched and contains from 1 to 6 carbon atoms, and wherein said (C,-^ 
alkyl, said aryl, said tetrahydronaphthalene and the aryl moiety of said aralkyl may optionally be 
substituted with from one to three substituents, preferably from zero to two substituents, that are 
selected, independently, from halo (e^, chloro, fluoro, bromo, iodo), nitro, hydros, cyano, amino, 
(Ci-C A ) alkoxy, and (CrC 4 ) alkylamino; 

20 or R 1 and R 2 fbnn, together with the nitrogen to which they are attached, a piperazme, 

azetidine, piperidine or pyrrolidine ring or an azabicyclic ring containing from 6 to 14 ring 
members, from 1 to 3 of which are nitrogen and the rest of which are carbon, wherein examples of 
said azabicyclic rings are the following 
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5 wherein R 5 and R 4 are s i 

* « selected from hydrooen tm, , ' ™ hydr ° 9en an <* (CrGJalta,.- 

and wherein said piperazine a**™,* ■ 

^Ire following compounds are Drefemw compounds. 
^-KBonrof,,^^^*" 1 ^^^ 
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5 m ^^ S ^^ hw ^^^^ l , 

ylamine; ^ ^ 5 ' 6 ' 7 ' 8 - tetrah y £, ">-naphtha| en -1-y|}^ yridin . 2 . 

pyridin-2-ylamine; ^^^'^^^^hydro-naphthalen-l-yi). 

» y^e^"^^^^ 

ylamine; ^' 7AW ^^««'««)'clohepte n .1-ylh V riai n .2. 



WO 99/1 0339 

PCT/IB98/0I229 



The present invention also relates to «,» „k 
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5 Ph0Sphate - «* Phosphate, acetate lactate r*^ 

-'eate, tarate , J£ acid cfcste, tartrefo, ^ 

benzenesulfonate, p-to,uenes U ,fo„ ate J ^ 

naphthoate)) salts. Pam ° ate ^ 1 - 1 - me %ten^2-hyd roX y.3. 

The term "alkyl", as used ho«J . 

thereof. 9 b ™*ed or cyclic moieties or combinations 

The term "one or more substituents" as k • 
that eouals from one to »e maxfrnum n^ l ^ZZ ^ * ' « - 

available bonding sites. ^ * possfole based on the number of 

15 The terms "halo" and "halogen" as u«*h k • 

chloro, fluom, bromo and fodo ' ^ 00,688 "«"*» indicated, Include 

» -*-*«-ta*l*« llll , A1> ££ 

m «e«oine, pipendme or pymofidine ring; 

The present Invention also relates to » ^ 
preventing a condition selected ftom the 0mun * composition for treating or 

^.^acufoandchre^Z 'T^^^^^L 
disease, ulcere oZ Z^Z^T^^ ~ ^ 
neurodegenerative diseases, neuron Lett ^ ^ 8SS ° Ciated de ^a, 

Parson, dfcease, Z^^*J * « 

disease, chenwal dependencies and addiction 
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5 de P ende <*ies on drugs, alcohol and nicotine) ^ • 

- -Pfrato* d isbess syndrome c^^T^^^ 1 *^ 

cardiopathy, acute sp | naf ^ CtSLST dilated 
^^^n^^^^ g , aucomai 

10 hUman ' an amount of a compound 0 TZL ^ * 3 """"I a 

- hereof that Is eflecKve in h ' * 3 ~ 

acceptable carrier. 9 «* and a pharrnaceuficaiv 
present invention also relates m a 

y*» dfcaasa. A^, *«* and 

trauma. 

""an. 'om P ^ maM ^ ZZT^ hew- . 

™» «•« hmtfon aj^^ to ,*7" ^ "P^anHnB auoh eondft* 

«-«■ m, . a err 8 ' ***** * 

—a of a con*** of a* ^ , ^ V™* -'■"» - *» mm, ^ 
m ^"naoau^a*^^ ' * ^^ utaa * «==*"a md , 

Tnepresanthvenlion also rehta i.. .. 

oon^ aon^T^^-^^h,™^^, 

^perfusion 

*n»fe. na^^ — «*. A,DS a^oofcad 

—« (Si. dopant on dn^ aC "T ' ^ - 

ynarome (ARDS), morphine , nduce(J 
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r generation, diabetic npi.rr^ *u ^ Hunt,n 9ton's diseasp «i« 

Including a hun™, araK nsuropath),, dlabeKc nenhronafh„ ., ' 9teuc °"». 

""sanmranco—i^^ ™praDpa% and cancer h . _ 

OTa ^cauticaiVaccar w ^•^^of.conaxJT, " ^* 
- s W=™. Mamnwor, ^ ™ « WD * MM .aw. and ZZT* 

T» compounds of^fcrffr 5255 ^^ 
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5 Scheme 1 illustrates a method of preparing compounds of the formula I wherein X is a 

bond and ring A is benzo. Schemes 2 and 3 illustrate methods of preparing compounds of the 
formula I wherein X is oxygen and ring A is benzo. The starting materials used in the procedures 
of Schemes 1 and 2 are either commercially available, known in the art or readily obtainable from 
known compounds by methods that will be apparent to those skilled in the ait 
10 Referring to Scheme 1, the compound of formula II is cooled to about -70°C in dry 

tetrahydrofuran (THF), and then a solution of n-butyl lithium is added to it The resulting solution is 
then treated with triethyl borate and allowed to warm to room temperature to form the compound of 
formula III. 

The compound of formula III Is reacted with the compound of formula IV to form the 
15 compound of formula V. This reaction Is generally carried out in an aqueous ethanol solvent, in 
the presence of sodium carbonate and tetrakistriphenyiphoshine palladium, at about the reflux 
temperature. 

The compound of the formula VI can be formed In the following manner. First, the 
compound of formula V is reacted with N-bromosucclnimide (NBS) and bis-(1-cyano-1-aza>- 
20 cyclohexane in carbon tetrachloride and refluxed for about 8 hours, with additional portions of the 
initiator being added at about 1, 2 and 4 hours. After evaporation of the solvent the product of this 
reaction is reacted with triethylammonium cyanide in methylene chloride at about room 
temperature to form the compound of formula VL 

Saturation of a solution of the compound of formula VI in ethanol with hydrogen chloride, 
25 followed by refiuxing the mixture and then heating In aqueous hydrochloric acid, yields the 
compound of formula VII. 

The compound of the formula VII that Is formed m the preceding step can be converted 
into the compound of formula IA in the following manner. First, the compound of formula VII is 
reacted with the appropriate compound of the formula R 2 R 1 NH and N-ethyl-N- 
30 dimethylaminopropyl carbodfimide (EDAC) in the presence of a base. Examples of suitable bases 
are those selected from trialkylamines, alkali metal carbonates and alkaline earth metal 
carbonates. This reaction is typically conducted in a solvent such as acetonitrile, methylene 
chloride or N.N-dimethylformamide (DMF). at a temperature from about room temperature to 
about 100°C, preferably at about room temperature. Preferably, the reaction is conducted in the 
35 presence of a catalytic additive such as N-hydroxysuccinamide or hydroxybenzotriazole. 

The product of the foregoing reaction is then reduced using methods well known to those 
of sWII In the art For example, the reduction can be carried out using lithium aluminum hydride in 
tetrahydrofuran, with or without aluminum chloride, or using borane methyl sulfide in 
tetrahydrofuran, at a temperature of about -78°C to about 0°C, preferably at about -70°C, to yield 
40 the desired compound of formula IA. 
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5 Referring to scheme 2, the compound of formula VIII is reacted with tetrabutylammonium 

tribromide in 1,2-dichloroethane at about room temperature. The product of this reaction is then 
treated with benzyl bromide and potassium carbonate in a solvent such as acetonitite, at about the 
reflux temperature of the reaction mixture, to form the compound of formula IX 

The compound of formula IX is then converted into 1-benzyloxy-naphthalene-4-boronic 
10 acid by the procedure described above for preparing the boronic acid derivative of formula III in 
Scheme 1. 

Reaction of 1-benzyoxy-napthalene-4-boronic acid with the compouncLof formula X in an 
ethano! solvent, in the presence of sodium carbonate and tetraWstriphenyl palladium, at about the 
reflux temperature of the reaction mixture, yields the compound of formula XI. 
15 ■ The compound of formula XI can be converted into the compound of formula XIII using 

the following two step process. The compound of formula XI is reacted with ammonium formate 
and ten percent palladium on carbon, in an ethano! solvent, at about the reflux temperature of the 
reaction mixture, to yield the analogous compound to that having formula XI, wherein the 
benzyloxy group of formula XI is replaced with a hydroxy group. The compound of formula XII is 
20 then formed by reacting the above hydroxy derivative with 2-bromoethylacetate and potassium 
carbonate in acetonitrile at about the reflux temperature of the reaction mixture. 

Basic hydrolysis of the compound of formula XII, followed by reaction with N-ethyI-N-3- 
dimethylamlnopropylcarbodiimide (EDAC) and the appropriate compound having the formula 
R'R 2 NH yields the desired compound of the formula XIIL The base hydrolysis is typically earned 
25 out using an alkali meter or alkaline earth metal hydroxide in a mixture of THF, methanol and water 
at about room temperature. The reaction with R'R 2 NH and EDAC is generally carried out using 
the procedure described above for the preparation of compounds of the formula IA from those of 
formula VII In Scheme 1. 

The compound of formula XIII can be converted into the desired compound of formula IB 
•30 as follows. The compound of formula XIII is reduced to form the corresponding compound 
wherein the carbonyl group is replaced by a methylene group, after which the 2,5-dimethylpyrrolyI 
protecting group is removed. The reduction can be earned out using methods well known to those 
of skill in the art, for example, using lithium aluminum hydride in tetrahydrofuran, with or without 
aluminum chloride, or using borane methyl sulfide in tetrahydrofuran, at a temperature of about 
35 -78°C to about 0°C, preferably at about -70°C. 

Removal, of- the 2,5-dimethylpyrroiyl protecting group can be accomplished by reaction 
with hydroxylamine hydrochloride. This reaction is generally carried out in an alcoholic or 
aqueous alcoholic solvent at a temperature from about room temperature to about the reflux 
temperature of the reaction mixture, preferably at about the reflux temperature, for about 8 to 
40 about 72 hours. 
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5 Compounds of the formula I that are identical to those of formula IB but for the feet that 

ring A is other than benzo can be prepared in an analogous fashion, starting with the appropriate 
compound that is analogous to that of formula VIII, wherein the unsubstituted benzo ring of 
formula VIII is replaced by a ring other than benzo that is within the definition of ring A 

Referring to Scheme 3, the known 1-fluoronaphthaIene (XIV) is brominated with 
10 bromine in acetic acid at a temperature from about room temperature to about the reflux 
temperature of the reaction mixture for about 1 to about 48 hours, and the bromide cooled to 
about -70°C in dry tetrahydrofuran (THF), and then a solution of n-butyl lithium is added to it The 
resulting solution is then treated with Methyl borate and allowed to warm to room temperature to 
form the compound of formula XV. The compound of formula XV is reacted with the compound of 
15 formula IV to form the compound of formula XVI. This reaction is generally carried out in an 
aqueous ethanol solvent, in the presence of sodium carbonate and tetraWstriphenylphoshine 
palladium, at about the reflux temperature. The compound of formula XVI is then treated with an 
alkali metal alkoxide prepared from a compound of the formula HOCCH^NRV and sodium 
hydride in a polar-solvent such as dimeftylformamide, at a temperature from room temperature to 
140-C for about 1 to about 48 hours. This reaction produces the corresponding compound of 
formula XVII, which is then deblocked to remove the 2,5^me%lpyirolyl protecting group by 
reaction with hydroxylamine hydrochloride. This reaction is generally earned out in an alcoholic or 
aqueous alcoholic solvent at a temperature from about room temperature to about the reflux 
temperature of the reaction mixture, preferably at about the reflux temperature, for about 8 to 
25 about 72 hours. 

Compounds of the formula I that are identical to those of formula IA and IB but for the fact 
that ring A is other than benzo can be prepared in an analogous fashion, starting with the 
appropriate starting materials that are analogous to those of formulas VIII and XIV. on Schemes 1. 
2 and 3 respectively, wherein the unsubstituted benzo ring of such starting materials is replaced 
30 by a ring other than benzo that is within the definition of ring A 

The preparation of other compounds of the formula I not specifically described in the 
foregoing experimental section can be accomplished using combinations of the reactions 
described above that will be apparent to those skilled In the art 

In each of the reactions discussed or illustrated above, pressure is not critical unless 
otherwise indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres are generally 
acceptable, and ambient pressure, Le.. about 1 atmosphere, is preferred as a matter of 
convenience. 

The compounds of formulae I fthe active compounds of this invention") which are basic 
in nature are capable of forming a wide variety of different salts with various inorganic and organic 
acids. Although such salts must be pharmaceutical^ acceptable for administration to animals, it is 



35 
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5 often desirable in practice to initially isolate a compound of the formula I from the reaction mixture 
as a pharmaceutically unacceptable salt and then simply convert the latter back to the free base 
compound by treatment with an alkaline reagent and subsequently convert the latter free base to a 
pharmaceutically acceptable acid addition salt The acid addition salts of the active base 
compounds of this invention are readily prepared by treating the base compound with a 
10 substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent 
medium or in a suitable organic solvent, such as methanol or ethanol. Upon careful evaporation of 
the solvent, the desired solid salt is readily obtained. 

The active compounds of this invention and their pharmaceutically acceptable salts are 
useful as NOS inhibitors le., they possess the ability to inhibit the NOS enzyme in mammals, and 
15 therefore they are able to function as therapeutic agents in the treatment of the aforementioned 
disorders and diseases in an afflicted mammal. 

The active compounds of this invention and their pharmaceutical^ acceptable salts can 
be administered via either the oral, parenteral or topical routes. In general, these compounds are 
most desirably administered in dosages ranging from about 0.01 to about 250 mg per day, in 
20 single or divided doses (te., from 1 to 4 doses per day), although variations wfli necessarily occur 
depending upon the species, weight and condition of the subject being treated and the particular 
route of administration chosen. However, a dosage level that is in the range of about 0.07 mg to 
about 21 mg per kg of body weight per day is most desirably employed. Variations may 
nevertheless occur depending upon the species of animal being treated and its individual 
25 response to said medicament, as well as on the type of pharmaceutical formulation chosen and ' 
the time period and interval at which such administration is earned out In some instances, 
dosage levels below the lower limit of the aforesaid range may be more than adequate,' while in 
other cases still larger doses may be employed without causing any harmful side effect, provided 
that such larger doses-are first divided into several small doses for administration throughout the 
30 day. - 

The active compounds of the invention may be administered alone or in combination with 
phaimaceutically acceptable carriers or diluents by either of the three routes previously indicated, 
and such administration may be earned out in single or multiple doses. More particularly, the 
novel therapeutic agents of this invention can be administered in a wide variety of different dosage 

35 forms, Le., they may be combined with various pharmaceutically acceptable inert carriers in the 
form of tablets, capsules, lozenges, troches, hard candies, powders, sprays, creams, salves, 
suppositories, jellies, gels, pastes, lotions, ointments, aqueous suspensions, injectable solutions, 
elixirs, syrups, and the like. Such carriers include solid diluents or fillers, sterile aqueous media 
and various norf toxic organic solvents, etc. Moreover, oral pharmaceutical compositions can be 

40 suitably sweetened and/or flavored. In general, the therapeutically-effective compounds of this 
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5 invention are present in such dosage forms at concentration levels ranging from about 5.0% to 
about 70% by weight 

For oral administration, tablets containing various excipients such as microcrystalline 
cellulose, sodium citrate, calcium carbonate u dicaIcium phosphate and glycine may be employed 
along with various disintegrants such as starch (and preferably com, potato or tapioca starch), 

10 alginic acid and certain complex silicates, together with granulation binders like 
polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, sodium iauryl sulfate and talc are often very useful for tabietting purposes. 
Solid compositions of a similar type may also be employed as fillers in gelatin capsules; preferred 
materials in this connection also Include lactose or milk sugar as well as high molecular weight 

15 '* polyethylene glycols. When aqueous suspensions and/or elbcirs are desired for oral 
administration, the active ingredient may be combined with various sweetening or flavoring 
agents, coloring matter or dyes, and, if so desired, emulsifying and/or suspending agents as well, 
together with such diluents as water, ethanol, propylene glycol, glycerin and various like 
combinations thereof." 

20 . For parenteral administration, solutions of an active compound of the present invention in 

either sesame or peanut ofl or in aqueous propylene glycol may be employed. The aqueous 
solutions should be suitably buffered (preferably pH greater than 8) if necessary and the liquid 
diluent first rendered isotonic. These aqueous solutions are suitable for intravenous injection 
purposes. The oily solutions are suitable for intraarticular, intramuscular and subcutaneous 
25 injection purposes. The preparation of all these solutions under sterile conditions is readily 
accomplished by standard pharmaceutical techniques well known to those skilled in the art 

Addffionaliy,- it is also possible to administer the active compounds of the present 
invention topically when treating inflammatory conditions of the skin and this may be done by way 
of creams, jellies, -gels, pastes, patches, ointments and the like, in accordance with standard 
30 pharmaceutical practice. 

The abflity of compounds of the formulae I to inhibit NOS may be determined using 
procedures described in the literature. The ability of compounds of the formulae I to inhibit 
endothelial NOS may be determined by using the procedures described by Schmidt et a!, in Proc. 
Natl. Acad. Sci. U;SA: 68, pp. 365-369 (1991) and by Pollock et al., in Proc. Natl Acad. Sci. 
35 USA, 88, pp. 10480-10484 (1991). The ability of compounds of the formulae I to inhibit inducible 
NOS may be determined using the procedures described by Schmidt et aL, in Proc. Natl. Acad. 
Sci U.SA. 88 pp. 365-369 (1991) and by Garvey et al. in J. BioL Chero., 269, pp. 26669-26676 
(1994). The ability of the compounds of the formulae I to inhibit neuronal NOS may be determined 
using the procedure described by Bredt and Snyder in Proc. Natl. Acad. Sci U.SA . 87, 682-685 
40 (1990). 
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5 Of sixteen compounds of the formula I that were tested, ail exhibited an ICso < 10 yM for 

inhibition of either inducible or neuronal NOS. 

The present invention is illustrated by the following examples, it will be understood, 
however, that the invention is not limited to the specific details of these examples. Melting points 
are uncorrected. Proton nuclear magnetic resonance spectra ( 1 H NMR) and 13 C nuclear magnetic 
10 resonance spectra were measured for solutions in deuterochioroform (CDCI3) or in CD 3 OD or 
CD3SOCD3 and peak positions are expressed in parts per million (ppm) downfield from 
tetramethylsllane (WIS). The peak shapes are denoted as follows: s, singlet; d, doublet; t triplet; 
q, quartet, m, muttipiet, b, broad. 

EXAMPLE 1 

15 ' 64442-(4-Phenethvlpipera^ 

N-t-Butylcarbonyi-6-bromo-pyridvl-2-amine 

To a 125 mL round-bottomed flask equipped with N 2 inlet were added 0.865 g (5 mmol) 
S-bromo^-aminopyridine, 0.677 mL (5.5 mmol) trimethylacetyl chloride, 15 mL dry acetonftrile, 
and 1.045 mL (7.5 mmol) triethylamine. The reaction was stirred at room temperature for 14 
20 hours, poured into water, and stirred until a solid precipitate had formed. The solid was filtered, 
washed with water, and dried to afford 1.04 g (81%), mp 87-90°C. 

'H-NMR (5, CDCy: 1.28 (s, 9H), 7.17 (d, J=8, 1H), 7.52 (t, J=8, 1H), 8.00 (bs, 1H), 
8.19 (d, J=8, 1H). • 

13 C-NMR (5, CDCI3): 27.3, 39.8, 112.2, 123.3, 139.0, 140.5, 151.6, 177.1. 
25 B. 4-Methvlnaphthalene-1-boronic add 

To a 125 mL round-bottomed flask equipped with N 2 inlet were added 1.78 g (11.4 
mmol) 1-bromo-4.-methylnaphthaIene and 20 mL dry tetrahydrofuran. The solution was cooled 
to -70°C, and 5.49. mL (13.7 mmol) of a 2.5M solution of n-butyl lithium in hexane was added 
over 5 minutes, and "the reacHon stirred at -70°C for 10 minutes. The solution was then treated 
30 with 2.34 mL (13 J mmol) triethyl borate, stirred 5 minutes at -70°C, then warmed to room 
temperature and 'stirred 40 hours. The reaction was quenched with aqueous ammonium 
chloride solution, poured into 0.5 N hydrochloric acid, and extracted into ethyl acetate. The 
organic layer was washed with brine, dried over sodium sulfate, and evaporated to a white solid 
after trituration with hexane, mp 224-228°C, 1.9 g (90%). 
>5 1 H-NMR (8, CDCI 3 ): 2.63 (s, 3H), 7.25 (m, 1H), 7.3-7.5 (m, 3H) t 7.75 (m, 1H), 7.95 (m, 

1H). 

13 C-NMR (5, CDCI3): 19.4, 124.5, 125.5, 125.7, 126.0, 128.5, 128.9, 129.9, 131.6, 
134.9,135.3. 

C. N-t-Butvlcarbony l-6-(4-methvlnaphthalen-1 -y))-pvridin-2-ylamine 
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5 To a 100 mL round-bottomed flask equipped with condenser and N 2 inlet were added 

975 mg (3.795 mmol) N-t-butylcarbonyl-6-bromo-pyridyl-2-amine 1 70S mg (3.795 mmol) 4- 
methylnaphthalene-1-bdronic acid, 1.61 g (15.18 mmol) sodium carbonate, 50 mg (0.04 mmol) 
tetrakistriphenylphosphine palladium, 18 mL ethanol, and 2 mL water, and the reaction heated 
at 80°C for 13 hours. TLC showed a major spot at R, = 0.2 in 15% ethyl acetate in hexane, and 
10 LCMS showed a major peak at P+1 ■ 319. The reaction was cooled, poured Into water, and 
extracted into ethyl acetate. The organic layer was washed with water and brine, dried over 
sodium sulfate, and evaporated. The residue was chromatographed on silica gel using 
hexane/ethyl acetate as eiuant to afford 1 .25 g (~1 00%) of a team. 

1 H-NMR (8, CDCI 3 ): 1.32 (s, 9H), 2.73 (s, 3H), 7.25 (m, 1H), 7.3-7.5 (m, 4H). 7.81 (t, 
15 J=8, 1H), 8.00 (d, J=8, 1H). 8.05 (d, J=8, 1H), 8.145 (bs, 1H), 8.31 (d, J=8, 1H). 

"C-NMR (8, CDCI3): 19.7, 27.5, 60.4, 112.1. 121.1, 124.4, 125.8, 126.08, 126.11, 
126.16, 126.9, 131.1, 132.9, 135.3, 1338.7, 151.3, 157.8, 177.3. 
MS (%): 319(parent+1, 100). 

D. N-t-Butylcarbonvl-6-f4-cyanomethvlnaphthalen-1-vn-pvridln-2-vlamlne 
20 To a 100 mL round-bottomed flask equipped with condenser and N 2 Inlet were added 

1.21 g (3.795 mmol) N-t-butylcaroonyl-6-(4-memylnaphtharfen-1-yl)-pyridiiT-2-ylamlne, 810 mg 
(4.554 mmol) N-brombsuccInimide, 35 mL carbon tetrachloride, and 10 mg bls-(1-cyano-1-azo)- 
cyclohexane. The reaction was heated at reflux for a total of 8 hours as additional portions of 
Initiator were added at 1, 2, and 4 hours. The reaction was cooled, filtered with carbon 
25 tetrachloride, and evaporated. The red oil, 2.5 g, was used directly. 

'H-NMR (5, CDCIj): 1.33 (s, 9H), 5.00 (s, 2H), 726 (d, J=7.5, 1H), 7.49 (m, 2H), 7.63 
(m, 2H), 7.84 (t, J=8, 1H), 8.02 (d, J=8, 1H), 8.115 (bs. 1H), 8.22 (d, J=8, 1H), 8.36 (d, J=7.5, 
1H). 

"C-NMR (8, CDClj): 27.6, 31.6. 39.9. 112.6. 121.0. 124.1. 126.6, 126.7. 127.3. 131.5. 
30 131.7. 134.1, 138.8, 139.5, 151.4, 157.1, 177.35. 
• MS (%): .397/399 (parents, 100). 

The above oil was taken up In 35 mL dry methylene chloride and treated with 593 mg 
(3.795 mmol) tetraethylammonium cyanide, and reaction stirred at room temperature for 13 
hours. LCMS showfed a major peak at P+1 = 344 and TLC showed a major spot at R, = 0.6 in 
35 10% ethyl acetate in methylene chloride. The reaction was evaporated, and the residue 

chromatographed on silica gel using ethyl acetate in methylene chloride as eiuant to afford 1.00 
g(77%)ofafoahx " 

1 H-NMR (8. CDCI 3 ): 1.32 (s, 9H). 4.18 (s, 3H). 7.26 (d, J=7.5, 1H), 7.53 (m, 2H), 7.63 
(m, 2H), 7.84 (t, J=8, 1H), 7.92 (d, J=8, 1H), 8.04 (d. J=8.5, 1H), 8.10 (bs, 1H), 8.34 (d. J=8, 
40 1H). 
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5 13 C-NMR (8, CDCI 3 ): 22.0, 27.5, 39.9, 1 12.6, 121.0, 122.75, 126.0, 126.7, 126.9, 127.2, 

131.2, 131.4, 138.9, 139.1, 151.4, 156.9, 177.35. 
MS (%): 344 (parent+1, 100). 
E. 6-(4-Cait6xvmethylnaphthalen-1.-yl)-pviidin-2-ylamine 

To a 100 mL round-bottomed flask equipped with condenser and N 2 inlet were added 
10 1 .00 g (2.915 mmol) N-t-butylcaroonyl-6-(4-cyanomethylnaphthalen-1-yI)-pyridin-2-ylamine and 
• 35 mL ethanoL The solution was saturated with HCI and refiuxed 14 hours, adding two drops of 
water once it had reached reflux. The reaction (LCMS showed P+1 = 391) was cooled and 
evaporated, and the residue taken up in ethyl acetate, washed with aqueous sodium 
bicarbonate solution, water, and brine, dried over sodium sulfate, and evaporated to an oil, 1.09 
15 g (96%), which was used directly. 

'H-NMR (5. CDCW: 1.21 (t, J=7, 3H), 1.31 (s, 9H), 4.09 (s, 2H), 4.13 (q, J=7, 2H), 7.25 
(d. J=7.5, 1H), 7.4-7.6 (m, 4H), 7.82 (t, J=7.5, 1H), 7.99 (d, J=8, 1H), 8.06 (d, J=8. 1H), 8.13 
(bs,1H). 8.31(d,J=8,1H). 

13 C-NMR (8, CDCy: 14.2, 27.5, 39.5, 60.4, 61.0. 112.3, 121.1, 124.2, 126.3, 126.4, 
20 126.8, 127.5, 131,4. 131.7, 132.6, 137.8, 138.7, 151.3, 157.5, 171.4. 177.3. 
MS (%): 391 (parent+1. 100). 

The above oil was taken up in 25 mL 6 N hydrochloric acid, and heated at 95-1 00"C for 
12 hours. LCMS showed P+1 = 279. The reaction was cooled, washed with ether, and 
evaporated, finally dried under vacuum, to a white solid. 0.85 g (93% overall) of the product as 
25 the hydrochloride salt ■ 

MS (%): 279 (parent+1, 100). 

F.644-(4^2- Phenyteftvl)plperazinvlt»^ 

To a 100 mL round-bottomed flask equipped with condenser and N a Inlet were added 
157 mg (0.50 mmoO 6-(4-carbo)ymethylnaphthalen-1-yrhpyridin-2-ylamine, 95 mg (0.50 mmol) 

30 N-phenethylpiperazine,'96 mg (0.50 mmol) N-ethyi, N-3-dimethylaminopropyl-carbodHmide, 
0.230 mL (1.65 mrriol) friethylamine, 10 mg N-hydroxybenzotriazole, and 7 mL dry acetonitrile. 
The reaction was stirred at room temperature 12 hours (LCMS showed P+1 = 451 and TLC 
showed R, = 0.3 in 10% methanol/methylene chloride), then evaporated and the residue 
chromatographed on silica gel using methanol/methylene chloride as eluant to afford the 

35 product as a foam, 230 mg (-100%). 

1 H-NMR (8,' CDCy: 2.37 (m, 2H), 2.52 (m, 2H), 2.59 (m, 2H), 2.76 (m, 2H), 3.46 (m, 
2H), 3.76 (m, 2H), 4.17 (s, 2H), 4.73 (bs, 2H, NHj), 6.46 (d, J=8. 1H), 6.83 (d, J=7.5, 1H), 7.1- 
7.6 (m, 10H). 7.98 (d. J=8, 1H), 8.14 (d. J=8.5, 1H). 
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5 "C-NMR (6, CDCb): 33.4. 38.5, 41.8, 46.1. 52.8. 53.2. 60.2. 137.2, 115.2, 123.5, 

125.6. 126.1. 126.2. 126.3, 126.5, 127.0, 128.5, 128.7, 131.6, 132.2, 138.1, 138.5, 139.9, 157.4, 
158.3,169.7. 

MS (%): 451 (parent+1, 100). 

G.6-f4-T2-f4-Phenethvl-pipera2in-1-vl)-eftyl]-naphthaler^1-vl>-pvridin-2-vlamine 
10 To a 100 mL round-bottomed flask equipped with condenser and N 2 inlet were added 

200 mg aluminum chloride and 5 mL dry tetrahydrofuran. The solution was cooled to 0 D C. and 
3.50 mL (3.50 mmol) of a 1.0 M solution of lithium aluminum hydride in tetrahydrofuran was 
added. Stirring was continued at room temperature for 20 minutes, then the solution was 
cooled to -70 e C, and a solution of 225 mg (0.50 mmol) 6-(4-(4-(2- 
15 phenylemyOpiperazinylrartonyl>meth^^ in 7 mL dry 

tetrahydrofuran was added. Stirring was continued 1 hour at -70°C, then 2 hours at room 
temperature (LCMS showed P+1 = 437), followed by careful quenching with 5 mL 1 N 
hydrochloric acid. After stirring for 20 minutes (min.), the reaction was treated with 6 mL 6 N 
aqueous sodium hydroxide solution, and extracted with several portions of methylene chloride. 
20 The organic phase was dried over sodium sulfate and evaporated to afford an oil, which was 
converted to the hydrochloride salt using HCI in ether, affording the product, 175 mg (64%) as a 
white solid, mp 80-105'C. 

1 H-NMR (5, CDCy: 2.65 (m, 6H), 2.76 (m, 4H), 2.84 (m, 4H), 3.33 (m, 2H), 4.68 (bs, 
2H. NHj), 6.44 (d, J=8, 1H), 6.85 (d, J=7, 1H), 7.1-7.6 (m, 10H), 8.11 (m. 2H). 
25 18 C-NMR (6, CDCIj): 30.9, 33.7, 53.3, 59.7, 60.6, 106.9, 115-2, 123.9, 125.77, 125.83, 

126.1, 126.7, 126.9, 128.4, 128.7, 131.4, 132.3, 136.9,137.8, 138.0,140.4, 157.9, 158.2. 
MS (%): 437 (parent+1 , 100). 

Anal. Calctt forC 2B H 32 N4.C|.3/2H 2 O»1^(C 4 H 10 O): C 69.32, H7.69, N 10.43. Found: 
C 69.46, H 7.35, N 10:36. 
30 " : " EXAMPLE 2 

3-{2-r4-(6-Aminc-pyrittin-2-y^ra 

Prepared as fri Example 1, with an extra deblocking step using trifluoroacetic acid in 
methylene chlorideto remove a t-butoxycarbonyl protecting group, in 71% yield, mp 250-260"C, 
as the hydrochloride salt 

35 'H-NMR (5, CDCy: 1.24 (bs, 2H), 1.36 (bs, 1H), 2.43 (m, 2H), 2.72 (m, 2H), 3.1-3.2 

(m, 4H), 4.63 (bs, 2H, Nhy, 6.45 (d, J=8, 1H), 6.83 (d, J=7, 1H), 7.3-7.6 (m, 5H), 8.07 (m, 2H). 

13 C-NMR (8, CDCI3): 25.8, 29.7, 32.7, 55.0, 56.7, 106.8, 115.2, 123.9, 125.7, 125.9, 
126.6, 126.8. 131.5,132.2, 137.1, 137.6, 138.0, 157.9, 158.1. 
MS (%): 345 (parent+1, 100). 
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5 Anal. Calc'd. for CaH^N^yMHCL^H^O): C 64.74, H 7.47, N 11.61. Found: C 

64.34, H 6.94, N 11J20. 

EXAMPLE 3 

6^4-f2-f4-B en2hvdfvl-DiDeridin-1-vl)-ethvn-naphthalen-1-yll-pvridin-2-ylamine 
Prepared as in Example 1, in 74% yield, mp225-235 e C, as the hydrochloride salt 
10 1 H-NMR (5, CDC«: 1.32 (m, 1H), 1.64 (m, 1H), 2.07 (m, 2H). 2.17 (m, 1H). 2.70 (m, 

2H), 3.06 (m, 2H), 3.31 (m, 2H), 3.55 (d, J=8, 1H), 3.75 (m, 2H), 4.64 (fas, 2H, NFy, 6.45 (d, 
J=8, 1H), 6.85 (d, J=7, 1H), 7.16 (m, 1H), 7.2-7.6 (m, 14H), 8.10 (m. 2H). 

"C-NMR (8, CDCy: 25.7, 31.0, 31.5, 39.7, 54.0, 59.0, 60.1, 6B.0. 106.8, 115.2, 123.9, 
125.7, 125.8, 126.1, 126.2, 126.7, 126.9. 128.1, 128.6, 131.6, 132.3, 137.1, 137.7, 138.0. 143.9, 
15 ^ 157.9, 158.2. 

MS (%): 498 (parent+1, 100). 

AnaL CalcU for CjsHjsNs^HCI: C 73.67, H 6.54. N 7.36. Found: C 73.86. H 6.97. N 

7.04. 

EXAMPLE 4 

20 6-(4-E-f6.7rD imettow-3.4-dnwd^ 
2-yiamine 

Prepared as in Example 1 , in 56.5% yield, mp 172-1 76°C. 

1 H-NMR (8, CDCW: 2.87 (m, 6H), 3.41 (m, 2H), 3.71 (m, 2H), 3.826 (s, 3H), 3.831 (s, 
3H), 4.60 (OS. 2H, NHj), 6.47 (d, J=8, 1H), 6.56 (s. 1H), 6.60 (s, 1H), 6.84 (d. J=7.5. 1H), 7.4- 
25 7.6 (m,5H). 8.12 (m.2H). 

"C-NMR (5, CDCt): 28.7. 31.3. 51.1. 55.7. 55.80, 55.83, 59.3. 106.8, 109.4. 111.3. 
115.15. 123.8 .125.67, 125.74, 126.0, 126.5, 126.8, 131.5, 132.2, 136.8. 137.7. 138.0. 147.1. 
147.4, 157.8. 158.0:- 

MS (%): 440 (parent+1. 100). 
30 Anal. Calctt for 02^302.1/4^0: C 75.73. H 6.70, N 9.46. Found: C 75.66, H 

6.54, N 9.17. 

EXAMPLES 
6-{4-B-f6-M eftoxy-1.3.4.9-tetrahv 

ylamine 

35 Prepared as in Example 1 , in 60% yield, mp 132-1 38°C. 

1 H-NMR (S, CDCI,): 2.81 (m, 2H), 2.91 (m, 4H), 3.31 (m, 2H), 3.51 (bs, 2H). 3.83 (s, 
3H), 4.61 (bs, 2H, NHj), 6.46 (d, J=8, 1H), 6.75 (dd, J=2.5,8.7, 1H). 6.84 (d, J=7. 1H), 6.92 (d, 
J=2.5. 1H), 7.08" (d, J=8, 1H), 7.36 (d, J=7, 1H), 7.4-7.6 (m, 3H), 8.08 (d, J=8, 1H), 8.13 (dd, 
J=1,8,1H).8.39(bs,1H). 
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5 "C-NMR (5, CDCI 3 ): 25.5. 50.2. 51.1, 55.8, 58.7, 67.9. 100.2, 103.9. 107.8, 110.7, 

111.3, 115.2. 123.8, 125.7, 125.8, 125.1, 126.6, 126.8, 1275, 131.1, 131.6, 132.1, 132.8, 136 8 
137.6, 138.1, 153.7, 157.7, 158.0. 

MS(%): 449 (parent+1, 100). 

Anal. Calc'd. for CaH^O-fC^oO): C 75.83, H 7.33, N 10.72. Found: C 75 80 H 
10 7.00, N 11.33. 

EXAMPLE 6 

6-{4-{2-r(Benzori,31dioxolS-vl me^ 

Prepared as in Example 1. In 77% yield, mp 80-110°C, as the hydrochloride salt 
'H-NMR (5, CDCy: 3.00 (L J=7, 2H), 3.31 (t, J=7, 2H), 3.70 (s, 2H), 4.62 (bs, 2H. 
15 NHJ, 5.90 (s, 2H). 6.48 (d, J=8, 1H), 6.72 (s, 1H), 6.73 (m, 1H), 6.81 (m, 1H), 6.85 (d, J=7,1H),' 
7.4-7.6 (m. 5H), 8.09 (m, 2H). 

,S C-NMR (6, CDCI,): 33.7, 49.7, 53.7, 100.9, 106.9, 108.1, 108.7, 115.2, 121.2, 123.9. 
125.76. 125.80,' 126.1, 126.5. 126.8, 131.7, 132.3, 134.2, 136.5, 137.8. 138.1, 146.5, 147.7 
157.8, 158.1. 
20 MS (%): 398 (parent+1, 100). 

AnaL Calc'd. for C 25 H a N,O s .2HCI-H 2 0.iy2(C 4 H 1 oO): C 61.72, H 6.14, N 8.00. Found: 
C 61.81, H 5.97, N 7.56. 

EXAMPLE 7 
6-(4-r2-f3.4rDffluorc>-berTZVta minote^ 
25 Prepared as in Example 1, in 91% yield, mp 70-80'C, as the hydrochloride salt 

1 H-NMR (8, CDCW: 2.93 (t. J=7, 2H), 3.315 (t, J=7, 2H), 3.70 (s, 2H), 4.76 (bs. 2H. 
NHj). 6.47 (d. J=8. 1H), 6.81 (d, J=7, 1H), 7.0-7.2 (m, 3H), 7.4-7.6 (m, 5H), 8.06 (m, 2H). 

"CNMR (5, CDCW: 32.9, 49.2, 522. 107.1, 115.0, 117.1, 123.7, 1242, 125.9, 126.1, 
126.4, 126.7, 131.6. 132.0, 135.8, 137.8, 138.1, 148.1, 148.3, 148.8, 149.0, 150.6. 150.7, 151.3,' 
30 151.4,157.4,158.1. " 

MS (%): 390 (parent+1, 100). 

Anal. Calc'd.' for C 24 H 21 N3F 2 .3CHCI.1/2H 2 O.(C 4 H 10 O): C 63.78, H 6.40, N 7.97. 
Found: C 63.94, H 5.95, N 7.89. 

'- EXAMPLES 
35 644-T2-(3.4.5-Trimethoxy-b enz^ 

Prepared as in Example 1, in 80% yield, mp 75-95"C, as the hydrochloride salt 
1 H-NMR (6, CDCW: 3.02 (t, J=7, 2H), 3.34 (t, J=7, 2H), 3.73 (s, 2H), 3.78 (s, 6H), 
3.795 (s, 3H), 4:655 (bs, 2H, NH,), 6.46 (d, J=8, 1H), 6.49 (s, 2H), 6.82 (d, J=7.5, 1H), 7.4-7.6 
(m. 5H), 8.08 (m, 2H)/ 
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5 n C-NMR (8, CDCI 3 ): 33.5. 49.7, 54.0, 55.9, 60.7, 104.7, 106.9, 115.0, 123.8, 125.4, 

125.70, 125.74, 126.1, 126.4, 126.7, 131.6, 132.1, 135.8, 136.3, 136.6, 137.8, 138.0.' 153 V 
157.6,158.1. 

MS (%): 444 (parent+1, 100). 

Anal. CalcU for C^HaNsOs^HCHCHwO): C 63.05. H 7.00, N 7.11. Found: C 
10 63.04, H 6.70. N 6.96. 

EXAMPLE 9 

6^4^.f3-Chloro-benz ylamino)-ethvn-naphthaien-1-yl^pyridin-2-ylamine 

Prepared as In Example 1, using as a precursor 3,4-dichlorobenzylamine. In this case, 
the lithium aluminum hydride/aluminum chloride reduction removed one of the chlorine atoms, 
15 affording the 3-chlorobenzyl compound. The final product was prepared in 73% yield, mp 60- 
75°C, as the hydrochloride salt 

1 H-NMR (8 CDCW: 2,99 (t. J=7, 2H), 3.30 (t J=7, 2H), 3.73 (bs, 2H), 4.675 (bs, 2H, 
Nhy, 6.46 (d, J=8, 1H), 6.83 (d, J=7, 1H), 7.2-7.6 (m, 9H), 8.07 (m, 2H). 

,3 C-NMR (5, CDCW: 33.6, 49.7, 68.0, 107.0, 115.1, 123.9, 125.8. 126.1. 126.5, 126.8, 
20 128.5,129.5,131.7,132.2,136.3,137.8,138.1,157.7.158^. 

MS (%): 388 (parent+1, 100). 

Anal. CalcU for Cm^sCUHCI.HjO.I^HwO): C 65.13, H 6.31, N 8.76. Found: 
C 64.84, H 6.25, N 8.35. 

EXAMPLE 10 

25 6-(4^2-rfFura n-2-ylmethvlV^minoT-ethvlVnaphmalen-1-vlVpyriditi-2^ 

Prepared as In Example 1, in 44% yield, mp 185-205°C, as the hydrochloride salt 
1 H-NMR (8, CDCW: 3.00 (d, J=7, 2H), 3.295 (d, J=7, 2H). 3.79 (s, 2H), 4.68 (bs, 2H, 
NJi), 6.13 (bs. 1H). 626 (bs, 1H), 6.45 (d, J=8, 1H), 6.83 (d, J=7.5, 1H), 7.3-7.6 (m, 6H), 8.08 
(m,2H). 

30 13 C-NMR (8, CDCIj): 33.4, 46.1 , 49.5, 1 06.9, 107.0, 1 1 0.0, 1 15.05, 123.8, 125.7, 126.0, 

126.4, 126.7, 131.6, 132.1, 136.2, 137.7, 138.0. 141.75, 153.5, 157.6, 158.1. 
MS (%): 344 (parent+1. 100). 

Anal. CalcU for CaH 21 N 3 O.HCI.3/2H 2 0: C 64.23, H 6.25, N 1021. Found: C 64.42, 
H 6.04, N 9.86. " 

35 EXAMPLE 11 

644-B-f3.4- Dichloro-ben2ylamino)-etm/n-naphmalen-1-vl)-pyridin-2-ylamine 
Prepared as In Example 1, using borane methyl sulfide in place of the lithium aluminum 
hydride/aluminum chloride reduction in the final step. The final product was prepared in 68.5% 
yield, mp 1 45-1 70'C, as the hydrochloride salt 
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5 1 H-NMR ( 5l CDCI,): 2.98 (t, J=7, 2H), 3.295 (t, J=7. 2H), 3.71 (s, 2H), 4.60 (bs 2H 

Nifc), 6.49 (d, J=8, 1H), 6.85 (d, J=7.5, 1H), 7.2-7.6 (m, 7H), 8.08 (m, 2H). 

18 C-NMR (5, CDCI 3 ): 33.6, 49,7, 52.7, 107.0, 115.3, 123.8. 125.8, 125.9, 126 2 126 5 
126.9, 127.3,127.4, 129.9, 130.0, 130.2, 130.7, 131.7,132.2, 132.3, 136.2, 138.1, 140.7,' 157.8," 
158.1. 

10 MS (%): 388 (parent+1, 100). 

Anal. Calc'd. for C 24 H„N s CI 2 .HCI.2H 2 O.1/2(C 4 H 10 O): C 58.71, H 5.87, N 7.90. Found- 
C 58.35, H 5.92, N 6.62. 

EXAMPLE 12 

6-f4-(2-Dimethvlamln (>^thoxy)-naphthalen-1-vn-pyridfn-2-Warn}nB 
15 Referring to Scheme 2 

A 4-Bromo-1-benzyloxy-naphthalene: 

To a 250 mL round-bottomed flask equipped with addition funnel and N 2 inlet were 
added 2.88 g (20 mmol) 1-naphthol and 50 mL 1.2-dichloroethane, and with stirring a solution of 
9.64 g (20 mmol) tetrabutylammonium tribromide in 30 mL 1,2-dichloroethane dropwise over 10 
20 minutes. After stirring an additional 10 minutes at room temperature, the solution was washed 
with dilute aqueous sodium bisulfite and water; dried over sodium sulfate, and evaporated. The 
mixture of product'and tributylammonium salts was used directly. 

1 H-NMR (5, CDCI,): 7.22 (d, J=8, 1H), 7.43 (m, 2H), 7.50 (dt, J=1,8, 1H), 8.05 (d J=8 
1H),8.18(d,J=8.1H). 

25 "C-NMR (8. CDCI,): 109.8, 111.4, 122.7, 125.3. 126.25, 126.7, 137.4, 129 9 132 5 

153.0. . . 

The above oil was dissolved in 100 mL acetonitrile, and treated with 3.57 mL (30 mmol) 
benzyl bromide and 5.53 g (40 mmol) potassium carbonate, the refluxed 14 hours. TLC 
showed a major spot at R, = 0.2 in 5% methylene chloride/hexane. The reaction was cooled, 
30 poured into dilute aqueous hydrochloric acid/ethyl acetate, and the organic layer separated.' 
washed with Water and brine, dried over sodium sulfate, and evaporated. The residue was 
chromatographed oh silica gel using methylene chloride/hexane as eluant to afford 5.8 g (93%) 
of an oil. 

1 H-NMR (5. CDCI3): 5.22 (s. 2H). 6.74 (d. J=8. 1H), 7.4-7.7 (m, 8H), 8.21 (d, J=8 1H) 
35 8.39 (d, J=8, 1H). '■ ' 

"C-MMR (5, CDCI,): 70.3, 105.9, 113.6, 122.7, 126.1. 126.9, 127.0. 127.4, 127.9, 
128.1, 128.7, 129.5, 132.6, 136.7. 154.3. 
MS (%): 314 (parent+1, 100). 
B. 1-Ben2vloxy-naDhthalene-4-boronic add 
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5 Using the procedure in Example 1A, 5.95 g (19 mmol) of 4-bromo-1-benzyloxy- 

naphthalene was converted to the product in 55% yield as a white solid, mp 149-1 52*0. 
'H-NMR (5, CDCI 3 ): 5.18 (s, 2H), 6.82 (m, 1H), 7.2-7.8 (m, 8H), 8.28 (m. 2H). 
13 C-NMR (5. CDCI 3 ): 69.9, 104.5, 104.7, 1222, 122.4. 124.8, 125.0, 126.5, 126.6, 
127.6, 127.7, 127.9. 128.0, 128.5, 130.9, 132.9, 136.9. 
10 C.2-f2.5-Kmetoylpvrrolvl)-6-(4-benzvloxv-1-naphthvl)-pvridine 
Prepared as in Example 1B, in -100% yield as an oil. 

'H-NMR (5, CDCI3): 2.25 (s, 6H), 5.29 (s, 2H), 5.92 (s, 2H), 6.95 (d, J=8, 1H), 7.21 (d, 
J=7.5, 1H), 7.3-7.6 (m, 9H), 7.89 (t, J=8, 1H), 8.14 (m, 1H), 8.45 (m. 1H). 

13 C-NMR (6, CDCI,): 13.5, 70.1, 104.8, 106.8, 119.7, 122.5, 123.4, 1252, 125.3, 125.9, 
15 126.4, 126.9, 127.3, 127.9, 128.2, 128.6, 130.5, 132.0, 136.9, 138.0. 151.8, 155.0, 159.1. 
MS (%): 405 (parent+1, 100). 

D.2-f2.5-Dimethvlpyrrolvr)-6-f4-hvdroxv-1-naphthvlVpvridlne 
To a 125 mL round-bottomed flask equipped with condenser and N 2 inlet were added 
1.53 g (3.795 mmol) 2-(2,5-dime%lpyirolyl)-6-(4-b«ri2yloxy-1-naphthyl)-pyridine. 1.20 g 
20 (18.975 mmol) ammonium formate, 100 mg 10% palladium-on-carbon, and 30 mL ethanoL The 
reaction was refluxed 4 hours, with additional catalyst and formate added at 2 and 3 hours, then 
cooled and filtered through Celite with ethanol and methylene chloride. The 'filtrate was 
evaporated and the residue taken up in ethyl acetate/aqueous sodium bicarbonate solution. 
The organic layer was washed with brine, dried over sodium sulfate, and evaporated to a Eight 
25 brown solid, 1.21 g (-100%). 

'H-NMR (8, CDCI 3 ): 2105 (s, 6H), 5.775 (s, 2H), 6.66 (d, J=8, 1H), 7.04 (d, J=8, 1H), 
7.29 (m, 2H), 7.38 (d, J=8, 1H), 7.72 (t, J=8, 1H), 7.95 (m, 1H), 8.18 (m. 1H). 

18 C-NMR (8, CDCI,): 13.8, 106.7, 106.6, 107.6, 119.6, 122.55, 124.5, 124.7, 125.0, 
126.5, 128.4, 128.5, .128.7, 132.0, 1382, 151.5, 153.9, 159.3. 
30 MS (%):" 315 (parent+1, 100). 
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5 E.2-(2,5-Dimethvlpvrrolvl)-6^ 4-f2-carboethoxymethvloxv)-1-naphthvl)-Dyridine 

To a 125 mL round-bottomed flask equipped with condenser and N 2 inlet were added 
1.19 g (3.795 mmol) 2-(2,5KJimethylpyrroiyl^6-(4-r.ydroxy-1-naphthyl)-pyridine l .505 mL (4.554 
mmo!) ethyl bromoacetate, 1.05 g (7.59 mmol) potassium carbonate, and 25 mL acetonitrile. 
The mixture was refluxed 12 hours, cooled (TLC Rf = 0.6 In 1/1-ethyl acetate/hexane), poured 
10 into water, and extracted Into ethyl acetate. The organic layer was washed with brine, dried 
over sodium sulfate, and evaporated. The residue was chromatographed on silica gel using 
hexane/ethyl acetate as eluant to afford 2.05 g (-100%) of an oil. 

'H-NMR (5, CDCW: 1.31 (t, J=7, 3H), 2.26 (s, 6H), 4.29 (q, J=7, 2H). 4.82 (s, 2H), 5.94 
(s, 2H), 6.78 (d. J=8, 1H), 7.20 (d, J=8, 1H), 7.5-7.6 (m, 5H), 7.87 (t. J=8. 1H), 8.15 (m, 1H), 
15 8.50 (m,1H). 

"C-NMR (5, CDCW: 13.6, 14.2, 61.4, 65.7. 104.6, 107.0, 119.9, 122.6, 123.6, 125.3, 
125.6, 125.8. 127.2, 128.0, 128.6, 131.4, 132.1, 138.3, 151.8, 154.3, 158.9, 168.6. 
MS (%): 401 (parent+1, 100). 
F. 2-(2;5-Di methylpyrolyn-6-(4-^^ 
20 To a 125 mL round-bottomed flask equipped with condenser and N 2 inlet were added 

1.52 g (3.795 mmol) of 2-{2 1 5-dimetiiylpyrrolyI)^4-(2-<ar^ 

pyridine, 15 mL tetrahydrofuran, and 478 mg (11.385 mmol) lithium hydroxide hydrate in 15 mL 
water, with additional methanol to maintain a solution. The reaction was stirred at room 
temperature for 12 hours, (LCMS P+1 = 373), poured into dilute aqueous hydrochloric acid, and 
25 extracted into ethyl acetate. The organic layer was washed with brine, dried over sodium 
sulfate, and evaporated to a solid, 127 g (90%). 

'H-NMR (8. CDCIa): Z20 (s. 6H). 4.74 (s, 2H), 5.89 (s, 2H), 6.765 (d, J=8, 1H), 7.20 (d. 
J=8. 1H), 7.4-7.6 (m, 4H), 7.885 (t. J=8, 1H), 8.04 (m, 1H). 8.44 (m, 1H). 

"C-NMR (6CDCI3): 13.3. 65.3, 104.5. 106.9. 120.3, 122.6, 124.0, 125.0, 125.6. 125.7, 
30 127.2, 128.0, 128.7, 130.8, 132.0, 138.6. 151.7, 154.3, 158.9, 170.9. 
MS (%): 373 (parent+1, 100). 
Q 2-(2;5-Dimeft ylpvrTOly[)^4^ 

pyridine 

Prepared as in Example 1D in -100% yield as an oil 
35 'H-NMR (8, CDCI3): 2.225 (s, 6H), 2.97 (s, 3H). 3.1 0 (s. 3H), 4.90 (s, 2H), 5.89 (s, 2H), 

6.93 (d, J=8, 1H), 7.21 (d. J=8. 1H). 7.4-7.6 (m, 4H), 7.90 (t, J=8, 1H). 8.09 (m, 1H). 8.38 (m. 
1H). 

,3 C-NMR (8, CDCI 3 ): 13.5. 35.8, 36.8, 67.9, 104.7, 105.8, 119.9, 122.2, 123.5, 125.4, 
125.56, 125.63, 127.1, 128.1, 128.6. 131.2. 13Z1. 138.2, 151.8, 154.1, 159.0, 167.7. 
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5 MS (%): 400 (parent+1, 100). 

2-(2,5-Dimethylpyrrolvl).6-r4-f2.f2-di methvlaminoeth v nmethvloxvVl-n a p hth Yl )- 

pyridine 

Prepared as in Example 1E in -100% yield as an oil. 

'H-NMR (8, CDCIs): 2.24 (s, 6H). 2.42 (s, 6H), 2.915 (t, J=6, 2H), 4.30 (t, J=6, 2H) 
10 5.91 (s, 2H), 6.90 (d, J=8, 1H), 720, (d, J=8, 1H), 7.5-7.7 (m, 4H), 7.89 (t, J=8, 1H), 8.13 (m' 
1H).8.37(m,1H). 

"C-NMR (5, CDCI 3 ): 13.5, 462, 58.2, 67.0. 104.3, 106.8, 119.7, 122.5, 123.5, 125.2, 
125.3, 123.8, 126.9, 128.3. 138.6, 130.4. 132.0. 138.1. 151.8, 155.3, 159.1. 
MS (%): 386 (parent+1, 100). 
15 l.6-r4-f2-Dime thylamino-ethoxyVnaphthalen-1-vn-Dvridin-2-Y lamine 

To a 100 mL round-bottomed flask equipped with condenser and N 2 inlet were added 
155 mg (0.403 mmol) 2-(2,5-dimemylpymDlyl)^4-(2-(2-dimemylaminoethyl)me%loxyH- 
naphthyO-pyridine, 500 mg hydroxylamine hydrochloride, 9 mL ethanol, and 1 mL water. The 
solution was refluxed 40 h (LCMS P+1 = 308), cooled, poured into dilute aqueous hydrochloric 
20 acid, and washed wfth ethyl acetate. The aqueous layer was adjusted to pH 12 with 6 N 
aqueous sodium hydroxide solution and extracted with several portions of methylene chloride. 
The organic layer was dried over sodium sulfate and evaporated to a solid, 81 mg (65%), mp 
98-106°C. 

'H-NMR (5, CDCW: 2.395 (s, 6H), 2.89 (t, J=6, 2H), 4.27 (t, J=6, 2H), 4.65 (bs, 2H. 
25 NHj), 6.43 (d, J=8, 1H), 6.84 (m, 2H), 7.4-7.6 (m, 4H), 8.10 (m, 1H), 8.32 (m. 1H). 

,5 C-NMR (8, CDCW: 462, 58.2, 66.9, 104.2, 106.6, 115.2, 1222, 125.1, 125.7, 125.8, 
126.7, 1272, 131.4, 132.2, 138.0, 154.7, 157.8, 158.2. 
MS (%): 308 (parent+1, 100). 

AnaL Calc'd. for C 1B H 21 N 3 0»1/4H20: C 73.17. H 6.95. N 13.47. Found: C 73.18, H 
30 7.00, N 13.43. ' 

EXAMPLE 13 

6-f4-f2-Pvrroli din-1-vl-etooxvWnaphmalen-1-vl1-pvridin-2-vlamine 
Prepared as in Example 12, in 69% yield, mp 245-255°C. as the hydrochloride salt 
1 H-NMR (8. CDCI3): 1.79 (bs, 4H), 2.685 (bs, 2H), 3.035 (t, J=6. 2H), 4.30 (t, J=6. 2H), 
4.68 (bs, 2H, NHj), 6.41 (d, J=8, 1H), 6.82 (m. 2H), 7.4-7.6 (m, 4H), 8.10 (m, 1H), 8.31 (m, 1H). 

18 C-NMR (8, CDCI,): 23.6, 54.9, 55.0, 67.8, 104.2, 106.6, 115.1, 122.2, 125.0, 125.7, 
125.8. 126.6,. 127.3, 131.4, 132.2, 138.0. 154.7, 157.7, 1582. 
MS (%): 334 (parent+1, 100). 

Anal. Calc'd. for C^H^^HCUI^CAoO): C 63.30, H 6.82, N 9.48. Found: C 
40 62.23, H 6.41, N 9.56. 
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5 EXAMPLE 14 

6-(4-{2-f(Benzof1.31dio X o|.5-Yl memyl)^mino1-ethoxvVnaDhthalen-1-ylVDvridin-?- 

ylamine 

Prepared as in Example 12, in 75% yield, mp 60-80'C. as the hydrochloride salt 
'H-NMR (8, CDCIJ: 3.12 ft J=6. 2H), 3.81 (s, 2H). 425 ft J=6, 2H), 5.91 (s. 2H), 6.41 
10 (d. J=8, 1 H). 6.7-6.8 (m, 4H), 6.89 (s, 1H), 7.4-7.5 (m, 4H), 8.10 (m, 1H), 828 (m, 1H). 

"C-NMR (8, CDCIj): 47.9, 53.5, 67.7, 100.9, 104.4, 106.6, 108.1, 108.7, 115.1, 121.3, 

122.0, 125.1. 125.7. 125.8. 126.7, 127.3. 131.5. 1322 134.1. 138.0. 146.6. 147.8. 154.6. 157 6 

158.3. 

MS(%): 414(parent+1,l00). 
15 , Anal. CalcU for (WWUVHChafi^Q: C 62.96, H 5.71, N 8.81. Found: C 63.17, 

H 5.63. N 8.48. 

EXAMPLE 15 
6-W2-(6.7-Dimeftoxv-3.4^ih vdr^^^ 
pyrid!n-2-vlamine 

20 Prepared as in Example 12, in 61 % yield, mp 130-150 e C, as the hydrochloride salt 

1 H-NMR (6, CDCIj): 2.83 (m. 2H), 2.90 (m. 2H), 3.105 ft J=6, 2H), 3.74 (s, 2H), 3.78 
(s, 3H), 3.80 (s. 3H), 4.37 ft J=6, 2H), 4.69 (bs, 2H. NH,), 6.39 (d, J=8, 1H). 6.49 (s. 1H), 6.57 
(s, 1H), 6.84 (m, 2H), 7.4-7.5 (m, 4H), 8.11 (m, 1H), 8.33 (m. 1H). 

13 C-NM'R (8, CDCI 3 ): 28.6, 51.6, 55.9, 56.1, 56.8, 67.0, 104.3, 106.6, 109.5, 111.3, 
115.1, 122.2, 125.1, 125.7, 125.8, 125.9, 126.4, 126.7, 127.3, 1472, 147.5. 154.6. 157.6, 1582.' 
MS (%): 456 (parent+1, 100). 

AnaLCalc , dforC 28 H 29 N,0 s .2HC|.H 2 O: C 61.54, H 6.09, N 7.69. Found: C 61.77, H 
6.04, N 7.35. 

EXAMPLE 16 

3^-f4^6-Amnc-pvridin-2-vl ln^ 
ylamine 

Prepared as in Example 12, in 63% yield (following a deblocking step with 
trifiuoroacetic acid in methylene chloride to remove a t-butoxycarbonyl protecting group), mp 
140-155°C, as the hydrochloride salt 
35 'H-NMR (5, CDCIa): 1.35 (bs. 2H). 1.41 (s, 1H), 253 (bs. 2H), 2.93 ft J=6, 2H), 3.11 

(m, 4H). 4.185 ft J=6, 2H). 4.67 (bs, 2H. NHj), 6.42 (d. J=B. 1H). 6.81 (m. 2H), 7.4-7.5 (m. 4H). 
8.10 (m,1H). 829 (m.1H). 

"C-NMR (8. CDCIj): 25.8. 32.6, 54.0, 55.6, 67.7. 104.2, 106.6, 1152. 122.2, 125.1, 
125.7, 125.9, 126.6, 127.3, 1321, 133.7. 138.0, 154.7, 157.7, 158.2. 
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5 MS(%): 361 (parent+1, 100). 

AnaLCaIc , d.fbrC 22 H 24 N 4 O.2Ha.1/2(C 4 H 10 O): C 61.28, H 6.64, N 11.91. Found: C 
61.89, H 6.44, N 11.83. 

EXAMPLE 17 
6-f4-T2-(4-Pheneftvl-pipengi n-1-^^ 
1 0 Prepared as in Example 12, in 78% yield, mp 45-80°C, as the hydrochloride salt 

'H-NMR (6, CDC!,): 2.5-2.9 (m, 12H), 3.00 (t, J=6, 2H), 4.325 (t J=6. 2H), 4.62 (bs, 
2H). 6.47 (d, J=8. 1H), 6.84 (d, J=8, 1H), 6.85 (d, J=7. 1H), 7.20 (m. 3H), 7.28 (m, 2H). 7.46 (m. 
4H), 8.10 (m, 1H), 8.31 (m, 1H). 

"C-NMR (5, CDCy: 33.53, 53.14, 53.64, 57.135, 60.43, 66.61, 104.26, 106.49, 
15 115.165, 122.10, 125.04,125.43, 125.61, 125.94. 126.57, 127,15, 128.29, 128.61, 131.41,' 
132.40, 137.92, 140.23, 154.61, 157.67, 158.03. 
MS (%): 453 (parent+1, 100). 

Anal. Calc'd. forC M H 32 N 4 0.3HCI.3/2H 2 0.(C 4 H ro O): C 59.77, H 7.30, N 8.45. Found: 
C 59.42, H 7.19, N 8.05. 

20 EXAMPLE 18 

6-(4-f2-(3-Arrri noH>yrTOlid^^^ 

Prepared as in Example 12, in 59% yield, mp 70-90'C, as the hydrochloride salt 
1 H-NMR (5, CDCW: 125 (m, 2H), 2.5 (m, 1H), 2.6 (m, 1H). 2.88 (m, 2H), 3.035 (t, J=6, 

2H), 4.30 (t. J=6, 2H), 4.59 (bs, 2H), 6.47 (d, J=8, 1H), 6.85 (m, 2H), 7.4-7.6 (m. 4H), 8.09 (m. 
25 1H).8.31(m,1H). 

1S C-NMR (6. CDCI3): 35.14. 50.90, 53.95, 54.71, 64.63, 67.60, 104.19, 106.45, 11521, 

122.12, 125.00. 125.60, 126.54, 126.72, 127.16, 137.92. 142.45, 147.38, 154.66. 156.33. 

157.92. 

MS (%): 349 (parent+1, 100). 
30 Anal. Calc'd. for (^H^O^HCW^HroO^I/SfCHaCy: C 58.92. H 7.87. N 9.37. 

Found: C 58.93, H 7.84, N 7.77. 

EXAMPLE 19 

6-f4-(2-Dfisopropviamino-ethoxv)-naphthalen-1-vn-pvridin-2-ylamine: 

Prepared as in Example 12, in 97.5% yield, as an amorphous solid. 
35 'H-NMR (8, CDCl 3 ): 1.09 (d, J=6.6, 12H), 3.01 (t, J=7, 2H), 3.11 (m, 2H), 4.12 (t, J=7, 

2H), 4.62 (bs, 2H), 6.43 (d, J=8, 1 H), 6.86 (m, 2H), 7.47 (m, 4H). 8.14 (m. 1 H), 8.35 (m, 1 H). 

"C-NMR (8, CDCIa): 20.94, 44.49, 49.61, 69.61, 104.27, 106.50, 115.22, 124.97, 
125.70, 125.86, 126.59, 127.34, 13120, 132.17, 137.98, 154.93, 157,90, 158.14. 

MS (%): 364 (parent+1, 100). 
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5 HRMSCalcUfbrCaHsoNsO: 364.2389. Found: 364.2383. 

EXAMPLE 20 

6-f4-f2-Morp holin-4-vl-ethoxy)-naDhtfialerv1-yl1-pvridin-2-Ylamine 
Prepared as in Example 12, in 60°/* yield, as an amorphous solid. 
1 H-NMR (5, CDCW: 2.66 (m, 4H), 2.96 (t. J=6, 2H), 3.74 (m, 4H), 4.32 (t, J=6, 2H). 
10 4.60 (bs,2H).6.48"(d,J=8,1H), 6.86 (m, 2H). 7.46 (m,4H), 8.11 (m,1H), 8.30 (m.1H). 

"C-NMR (&, CDCfe): 54.10, 57.55, 66.54, 66.94, 104.32. 106.49, 115.19, 122.02, 
125.07, 125.61, 125.78, 126.60, 127.13, 131.42, 132.10. 137.97, 154.56. 157.59, 157.93. 
MS (%): 350 (parent+1, 100). 

Anal. Calc'd. for OnHaNjOa-IM^O: C 72.18, H 6.63, N 1Z03. Found: C 71.62, H 
15* 6.67, N 11.69. 

EXAMPLE 21 

644-f2-Pipe ridin-1-vi-ethoxy)-naDhthalen-1-vn-PVridin-2-vlarnine 

Prepared as in Example 12, in 68% yield, as an amorphous solid as the hydrochloride 

salL 

20 'H-NMR (8. CDCI3): 1 .45 (m, 2H). 1.60 (m. 4H), 2.58 (m, 4H), Z93 (t. J=6, 2H), 4.30 (L 

J=6. 2H). 4.66 (bs. 2H), 6.38 (d, J=8, 1H). 6.82 (m. 2H), 7.45 (m, 4H), 8.11 (m, 1H). 8.32 (m. 
1H). • 

13 C-NMR (8. CDC«: 24.19, 26.07. 55.08. 57.91, 66.66, 104.33, 106.54, 115.09, 
12222, 125.07, 125.75, 125.86. 126.62, 127.18, 131.46, 132.17, 137.94, 154.71, 157.75 
25 15824. 

MS (%): 348 (parent+1, 100). 

Anal. CalCd. forC a H 2S N 3 O.2HC|.3H 2 O.1/4(C 4 H 10 O): C 56.04. H 7.26, N 8.52. Found: 
C 56.20, H 7.11, N 8.27. 

EXAMPLE 22 

30 6V4-r2^3.4^l hydro-1H-isoouinolin-2-vlVefooxyVnaphthalen-1-vlVw^^^ 

Prepared as in Example 12, in 26% yield, as an amorphous solid as the hydrochloride 

sail 

1 H-NMR (5, CDCW: 2.96 (m, 4H), 3.16 (t, J=6, 2H). 3.87 (m, 2H). 4.42 (t J=6, 2H), 
4.58 (bs, 2H), 6.48 (d, J=8, 1H). 6.88 (m, 2H), 7.01 (m, 1H), 7.11 (m, 3H), 7.50 (m, 4H), 8.12 
35 (m, 1H).8.36(m.1H), 

"C-NMR (8. CDCI3): 28.96, 51.46, 56.43, 56.79, 66.94, 104.34, 106.45, 115.21, 
122.10, 125.04, 125.57, 125.64, 125.84. 126.11, 126.52, 126.57, 127.16, 128.61, 131.46, 
132.13, 133.98, 134.48, 137.92, 154.63, 157.73, 157.96. 

MS (%): 396 (parent+1 , 1 00). 
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5 HRMS Calc'd. for C 26 H 26 N 3 0: 396.2076. Found: 396.2080. 

EXAMPLE 23 
6-{4-f2-M-Dimethvlamino- Diperidin^ 

Prepared as in Example 12, in 73% yield, as an amorphous solid as the hydrochloride 

salt 

10 'H-NMR (5, CDCfe): 1.56 (m, 2H), 1.80 (m, 2H), 2.18 (m, 3H), Z26 (s, 6H), 4.28 (t, J=6, 

2H), 3.10 (m, 2H), 4.28 (t J=6, 2H), 4.58 (bs, 2H), 6.43 (d, J=8, 1H), 6.83 (m. 2H), 7.44 (m, 4H), 
8.09 (m, 1H), 8.29 (m, 1H). 

"C-NMR (8, CDCIj): 28.33, 29.70, 41.61, 53.65, 57.12, 62.11, 66.77, 76.76, 104.33, 
106.51, 115.22, 122.15, 125.09, 125.70, 125.85, 126.64, 127.23, 131.49, 132.15, 137.97, 
15; 154.65,157.80,158.08. 

MS (%): 391 (parent+1, 100). 

Anal. Calc'd. forC 2 <H 30 N 4 O.3HC|.3H 2 O.1/2(C 4 H 10 O): C 52.84, H 7.50, N 9.48. Found: 
C 52.65, H 7.78, N 9.38. 

HRMS Calc'd. for C^H^O: 391.2498. Foun± 391.2485. 
20 EXAMPLE 24 

644-(1-Ben zyl-piperidin-4-vloxyV^aphthalen-1^ll-pvridirv-2-ylamine 

A. 4-Bromo-1-fluoronaphthalene 

To a 50 mL round-bottomed flask equipped with condenser and N 2 inlet were added 
3.75 mL (5.0 g, 34.25 mmol) 1-fluoronaphthalene and 10 mL carbon tetrachloride, followed by 
25 dropwise addition of 1.7 mL (5.5 g., 34.375 mmor) bromine over 3 min. The reaction was 
heated to 50-60-C as HBr was evolved for 2 hours, then cooled and concentrated. The residue 
was dissolved in methanol and kept overnight at 0°C. After filtration with cold methanol, the 
product, with mp close to room temperature, was 4.62 g (60%) of a yellow oil. 

'H-NMR (8. CDC«: 7.02 (t J»8, 1H). 7.6-7.7 (m, 3H), 8.10 (d, J=8.5, 1H), 8.20 (d, 
30 J=8.5, 1H). 

GCMS (%): 224/226 (parent, Br^/Bi* 1 100). 

B. 4-Fluoronaphthalene-1-boronic acid 

To a 250 mL three-necked round-bottomed flask equipped with septum and N 2 inlet 
were added 4.62.g (20.53 mmol) 4-bromo-1-fluoronaphthalene and 1 00 mL dry tetrahydrofuran. 

35 The solution was cooled to -70°C, and 15.4 mL (24.64 mmol) of a 1.6 M solution of butyl lithium 
in hexane was added dropwise over 5 min. The reaction was stirred at -70°C for 10 min, then 
4.2 mL (3.59 g, 24.64 mmol) triethyl borate was added, and the reaction stirred at -70°C for 20 
min and warmed 'to room temperature. After stirring overnight at room temperature, the 
reaction was quenched with saturated aqueous ammonium chloride solution, acidified with 1 N 

40 hydrochloric acid, and' extracted into ethyl acetate (twice). The combined organic layer was 
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5 washed with brine, dried over sodium sulfate, and evaporated. The residue was triturated with 
hexane to give an off-white powder, 1.97 g (51%), as a mixture of monoaryl and diaryl boronic 
acids. 

'H-NMR (6, CDCI 3 ): 7.2-7.4 (m, 1H), 7.5-7.7 (m, 3H), 8.0-8.5 (m. 1H), 8.5 and 9.2 (m, 

1H). 

10 APCI (-)(%): 189 (parent-1, 60). 

C.2-f2.5-Dim ethylpvrrolvl)-6-f4-fluoro-naDhth-1-vnDvridine 

To a 50 mL round-bottomed flask equipped with condenser and N 2 inlet were added 
404 mg (2.13 mmol) 4-fiuoronaphthalene-1 -boronic acid, 534 mg (2.13 mmol) 2-(2,5- 
dimethylpyrrolyl>6-bromopyridine, 902 mg (8.51 mmol) sodium carbonate, 150 mg 
15. tetrakistriphenylphosphine, 10 mL ethanoi, and 2 mL water. The reaction was refiuxed 
overnight, cooled, poured into water, and extracted into ethyl acetate. After combining with 
another run on a larger scale, the combined organic layer was washed with brine, dried over 
sodium sulfate, arid evaporated. The residue was chromatographed on silica gel using 
hexane/ethyl acetate as eluant to afford 4.72 g (85%) of an oil 

'H-NMR (6, CDCU: 2.25 (s, 6H), 5.92 (s, 2H), 7.1-7.2 (m. 2H), 7.4-7.6 (m, 4H), 7.95 (t, 
J=8, 1H), 8.12 (d, J=8, 1H). 8.19 (d, J=8, 1H). 

19 C-NMR (6. CDCI,): 13.41, 106.97, 108.82, 109.02, 120.18, 120.78, 120.84, 123.42, 
123.81, 123.96, 125.48, 126.20, 127.32, 127.68, 127.76, 128.56, 132.35, 133.90," 138^22.' 
151.87, 157.82, 158.30, 160.34. 
25 MS (%): 317 (parent+1, 100). 

HRMSCalcUforCaHttNaFfoarent+l): 317.1454. Found: 317.1462. 
D-2-(2,5-DimetovrpyrroM)-6-f4- ^ 

To a 20 mL round-bottomed flask equipped with condenser and N 2 inlet were added 
121 mg (0.633 mml) 4-hydroxy-N-benzylpiperidine and 5 mL dry dimethylfomiamide, followed 
by 32 mg (0.791 mmol) sodium hydride (60% in oil). The reaction was heated to 70»C to ' 
ensure complete ' formation of the alkoxide, and then 100 mg (0.316 mmol) 2-(2,5- 
dimethylpyrrolyO-6-(4-fluoro-na P hth-1-yl)pyridine in 2 mL diy dimethylforrnamide was added, 
and the reaction was heated at 80«C for 10 mln. The reaction was cooled, poured into water! 
and extracted into ethyl acetate. After combining with another run on a larger scale, the 
combined organic layer was washed with brine, dried over sodium sulfate, and evaporated. 
The residue was chromatographed on silica gel using methanol/methylene chloride as eluant to 
afford 489 mg (54%) of an ofl. 

'H-NMR (6j CDCU: 2.04 (m, 2H). 2.10 (m, 2H), 2.25 (s, 6H). 2.44 (m, 2H), Z79 (m. 
2H), 3.58 (s, 2H). 4.65.(m. 1H), 5.91 (s. 2H), 6.92 (d, J=8, 1H), 7.2-7.6 (m. 7H), 7.90 (t, J=8 
40 1H), 8.12 (m,1H), 8.39 (m,1H). 
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"C-NMR (5, CDCW: 13.55, 30.69, 50.43, 63.19, 72.54, 105.94, 106.84. 11972 
122.68, 123.50. 125.22. 126.69, 126.90, 127.08, 128.27, 128.32, 128.67, 129.09,' 12919 
130.12, 132.22, 138.09, 138.40, 151.83, 153.75, 159.16. 
MS (%): 488 (parent+1, 100). 

HRMSCalc , d.fbrC 33 H M N 3 0(parent+1): 488.2702. Found: 488.2703. 
E. 6-f4-(1-Ben2yl-piperidin- 4-vloxv>-naDhthalen-1-vn-Dvridin-2-vlam?ne 
Prepared as in Example 121, in 93% yield, mp 265-285'C (dec.), as the hydrochloride 

salt 

1 H-NMR (8, CDCI 3 ): 1.9-2.1 (m, 4H), 241 (m, 2H), 2.77 (m, 2H), 4.61 (m. 1H), 4.68 (bs, 
2H, NH) 6.42 (d, J=8, 1H), 6.86 (m, 2H), 7.2-7.5 (m, 9H), 8.12 (m, 1H), 8.37 (m, 1H). 

"C-NMR (8, CDCW: 30.65, 50.37, 63.10, 72.53, 106.05, 106.49, 115.08, 122.37, 
124.97, 125.67, 126.52, 126.70, 126.97, 127.12, 128.16, 129.11, 131.24, 132.38,' 137.89* 
138.35,153.16,157.66,158.16. 

MS (%): 410 (parent+1, 100). 

Anal. Calc'd. for C^NsO^HCLS/S^O: C 63.28, H 6.36. N 8.20. Found: C 63 18 
20 H 6.40, N 7.88. 

EXAMPLE 25 

6-f4^1-Benzyl-pvrrofidin-3 -yloxvVnaDhthalerv1-vn-pvridin-2-vlamine 
Prepared as in Example 24, in 98% yield, mp 160-170"C, as the hydrochloride salt 
1 H-NMR (6, CDCW: 2.15 (m, 1H), 2.36 (m, 1H), 2.67 (m, 1H), 279 (m, 1H), 2.87 (m, 
1H), 3.12 (m, 1H). 3.69 (AB,. J=13. Dn=20, 2H), 4.74 (bs, 2H), 5.00 (m, 1H), 6.37 (d, J=8, 1H),' 
6.72 (d, J=8, 1H), 6.83 (d. J=8, 1H), 7.2-7.6 (m. 9H), 8.14 (m, 1H), 8.38 (m, 1H). 

13 C-NMR(S, CDCW: 32.37. 52.84, 60.17, 60.35, 77.0, 105.32, 106.52, 114.95, 122.40, 
125.02, 125.70, 126.11, 126.62, 127.03, 127.12, 128.28. 128.82, 131.33, 13228, 137.88,' 
138.70, 153.59, 157.59, 15826. 
30 MS (%): 396 (parent+1, 100). 

Anal. Calc'd. for ^^,0.2^1.573^0: C 62.65, H 6.13, N 8.43. Found: C 6273 
H 6.06, N 8.40. 

EXAMPLE 26 

6-f4-(4-Dim ettivlamino-butoxy)-naphthalen-1-vn-pvridin-2-vlamine 
Prepared as in Example 24, in 71% yield, mp 78-90°C, as the hydrochloride salt 
'H-NMR (8, CDCW: 1.75 (m, 2H), 1.94 (m, 2H), 223 (s, 6H), 2.37 (m, 2H), 4.16 (t J=6, 
2H). 4.63 (bs, 2H), 6.43 (d, J=8, 1H), 6.83 (m, 2H), 7.4-7.6 (m, 4H), 8.08 (m, 1H), 8.32 (m, 1H). 

1S C-NMR (8, CDCI a ): 24.33, 27.12, 45.31, 59.34, 67.90, 104.06, 106.44, 115.11, 
122.09, 124.91, 125.57, 125.83, 126.49, 127.17. 131.12, 132.08, 137.88, 154.86, 157 73 
40 158.05. 
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5 MS (%): 336 (parent+1, 100). 

Anal. CalcU for C 21 H 2S N 3 0.2HC|.1/2(H 2 C0 3 ).5/4H 2 0: C 55.91, H 6.66, N 9.10. 
Found: C 55.89, H 6.89, N 8.80. 

EXAMPLE 27 

6-f4-fPiperidin-4-vloxvVn aphthalen-1-vn-pyridin-2-vIamine 
1 0 Prepared as in Example 24. in 88% yield, mp 65-75°C as the free base, and mp 205- 

220°C, as the hydrochloride salt 

1 H-NMR (5, CDCI,): 1.80 (m, 2H), 2.01 (m, 2H), 2.72 (m, 2H), 3.12 (m, 2H), 4.59 (m, 
1H), 4.71 (bs, 2H). 6.38 (d, J=8, 1H), 6.82 (m, 2H), 7.4-7.6 (m, 4H), 8.10 (m, 1H), 8.34 (m. 1H). ' 
,S C-NMR (6, CDCIj): 3201, 43.63, 73.20, 106.09, 106.44, 114.95, 122.30, 124.94, 
15 • 125.66, 126.49, 126.67, 127.05, 131.32, 132.35, 137.84, 153.03, 157.64, 158.19. 
MS (%): 320 (parent+1 . 1 00). 

Anal. Calo'd. for C 20 H Jl N s O.3/4(C 4 H 8 O 2 ).1/2H 2 O: C 70.03, H 7.15, N 10.65. Found: C 
70.30, H 6.77; N 10.99. 

EXAMPLE 28 

20 6-f4-(PvTOlidin-3-vioxy)-naphtha len-1-vn-Pvrldin-2-vlaniin6: Prepared as in Example 

24, in 75% yield, mp 60-70°C as the free base, and 180-200 e C as the hydrochloride salt 

1 H-NMR (8, CDCW: 205 (m, 2H). 2.87 (m, 1H), 3.05 (m, 1H), 3.14 (m, 1H), 3.25 (m. 
1H), 4.73 (bs, 2H), 4.94 (m, 1H). 6.37 (d, J=8, 1H), 6.74 (d, J=8, 1H), 6.79 (d, J=7, 1H), 7.42 (m, 
4H), 8.10 (m, 1H), 824 (rn. 1H). 
25 "C-NMR (5, CDC«: 33.44, 46.13, 53.62. 76.81, 105.43, 106.47, 114.91, 122.06. 

124.98, 125.70. 126.13. 126.54. 127.00. 131.35. 13223, 137.82. 15329. 157.56. 15823. 
MS (%): 306 (parent+1, 100). 

HRMS CalcU for C^sHjoNjO: 306.1606. Found: 306.1608. 
• - EXAMPLE 29 

30 6-f4^1-lsobtrt yt-piperidin-4-vloxv)-naphthalen-1-vn-Dvridin-2-vlamine 

Prepared as in Example 24, In 38% yield, mp 198-210°C, as the hydrochloride salt 
1 H-NMR.(S,.CDC«: 0.92 (d. J=7, 6H), 1.81 (m, 1H), 2.01 (m, 2H), 2.12 (m, 2H), 2.16 
(d. J=7. 2H), 2.39 (m, 2H), 2.75 (m, 2H), 4.59 (m. 3H). 6.46 (d, J=8. 1H), 6.87 (m. 2H). 7.4-7.6 
(m, 4H), 8.09 (ni. 1H), 8.33 (m, 1H). 
35 1S C-NMR (8; CDCW: 20.92, 25.59. 30.46. 50.83. 66.81, 72.56, 106.06, 106.42, 1 15.16, 

122.30. 124.92. 125.63, 126.49, 126.70, 127.07. 131.24. 132.33, 137.89, 153.14. 157.76, 
158.00. 

MS (%): 376 (parent+1, 100). 

Anal. Calc'd. for Cz^jgNsO^HCLS^HjO: C 60.63. H 721. N 8.84. Found: C 60.77, 
40 H 7.30, N 8.48. 
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& EXAMPLE 30 

6-[4-(1-Furan-2-vlmethyl-piperidin-4-yloxy)-naphthalen-1-vl1-Pvridin-2-vlamine 
Prepared as in Example 24, in 38% yield, mp 178-195*C, as the hydrochloride salt 
'H-NMR (6, CDCI 3 ): 2.07 (m, 4H), Z48 (m, 2H), 2.76 (m. 2H), 3.59 (s. 2H), 4.5 (bs. 

2H). 4.62 (m, 1H), 6.21 (m, 1H), 6.31 (m, 1H), 6.45 (d, J=8, 1H)< 6.85 (m, 2H), 7.4-7.6 (m, 5H). 
10 8.09 (m,1H), 8.32 (m, 1H). 

13 C-NMR (6, CDCI a ): 30.42, 49.93, 54.93, 72.00, 106.08, 106.44, 108.69, 109.98, 

115.16, 122.30. 124.95, 125.61, 126.49, 126.70, 127.05, 131.29, 13Z33, 137.89, 142.07, 

151.74, 153.06, 157.73, 158.0Z 

MS (%): 400 (parent+1, 100). 

15 Anal. Calc'd. for CJ5H2SNJ02.2HCI.9/4H20: C 58.54, H 6.19, N 8.19. Found: C 58.66, 

H 6.13, N 8.04. 

EXAMPLE 31 

6-f4-f1-tsob ufrl-pyiTolidin-3-vloxv)-naphthalen-1^n-Pvridir^2-ylamlne 
Prepared as In Example 24, in 45% yield, mp 78-85'C, as the hydrochloride salt 
20 'H-NMR (5, GDCU: 0.94 (d, J=7, 6H), 1.76 (m, 1 H), 2.14 (m, 1H). 2.2-Z4 (m. 3H), 2.6- 

2.9 (m, 3H), 3.10 (m, 1H), 4.59 (bs, 2H), 5.03 (m, 1H), 6.45 (d, J=8, 1H), 6.75 (d, J=8, 1H), 6.85 
(d, J=8, 1H), 7.4-7.6 (m, 4H), 8.10 (m, 1H), 8.33 (m, 1H). 

"C-NMR (8, CDCI3): 20.35. 21.02, 27.31, 32.20, 53.31, 60.50, 64.82, 105.29, 106.42. 
115.15. 122.37, 124.92. 125.56, 126.16, 126.56. 127.05. 131.20. 13Z21, 137.88. 153.66. 
25 157.73,158.03. 

MS (%): 362 (parent+1, 100). 

HRMS Calc'd. for CaHaNjO: 36Z2232. Found: 36Z2217. 

EXAMPLE 32 

&W1-Fura n-2-vlmethvlp^^ 
30 Prepared as.ln Example24, In 46% yield, mp 140-160°C, as the hydrochloride salt 

'H-NMR (8. CDCW: 2.15 (m, 1H), Z38 (m. 1H). 2.7-2.9 (m, 3H). 3.21 (m. 1H). 3.72 
(AB,,, J=7, Dn=20. 2H). 4.60 (bs. 2H), 5.03 (m. 1H), 6.21 (m, 1H). 6.31 (m, 1H), 6.44 (d. J=8. 
1H). 6.72 (d, J=8. 1H). 6.84 (d. J=7. 1H). 7.37 (m. 1H). 7.44 (m. 4H). 8.10 M, 1H), 8.32 (m. 1H). 
"C-NMR (8. CDCI3): 32.34. 51.72. 52.53. 59.80. 76.70, 105.19, 106.47, 107.98. 
35 110.03. 115.1Z 122.37. 124.95, 125.57, 126.06, 126.59, 127.02, 131.30, 132.21, 137.89. 
141.98. 152.21. 153.53. 157.67, 158.05. 
MS (%): 386 (parent+1 . 1 00). 

Anal. Calc'd. for CJ4H23N302.2HCI.9/4H20: C 57.78. H 5.96, N 8.42. Found: C 57.96. 
H 5.98, N 8.14. 
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5 EXAMPLE 33 

6-[4-(1-Methvl-p;peridin-4-Yloxy) -naphthalen-1-Y))-pyridin-2-vlamine 
Prepared as in Example 24, in 90% yield, mp 179-187X, as the hydrochloride salt 
'H-NMR (6, CDCy: 2.00 (m, 4H). 2.26 (s, 3H), 2.33 (m. 2H). 2.645 (m, 2H). V 4.54 (m 
1H), 4.76 (bs, 2H), 6.35 (d, J=8, 1H), 6.78 (d. J=7, 1H), 6.81 (d, J=8. 1H), 7.41 (m, 4H), 8 09 (m' 
10 1H),8.33(m,1H). 

"C-NMR (5, CDCI3): 30.46, 46.13, 52.35, 71.64, 105.93, 106.51, 114.88, 12227 
124.95, 125.66, 126.47, 126.59, 127.07, 131.26, 132.32. 137.84. 153.02, 157.47. 158.26. 
MS (%): 334 (parent+1, 100). 

AnaL Calc'd. for C 21 H 2S N,0.2HC|.H 2 0.(C 4 H (i O): C 60.48, H 7.11, N 8.46. Found- C 
15 ; 60.19, H 7.61. N 9.94. 



EXAMPLE 34 

6-[4-{1-Methvl-pvrrondir^ 

Prepared as in Example 24. in 77% yield, mp 138-145"C, as the hydrochloride salt 
1 H-NMR (6. CDCIj): 2.10 (m, 1H). 2.35 (m. 1H). 2.395 (s. 3H), 2.55 (m. 1H), 2.79 (m, 
20 1H). 2.89 (m, 1H), 2.99 (m. 1H). 4.69 (bs. 2H). 5.01 (m. 1H). 6.41 (d. j=8. 1H). 6.70 (d. J=8, 
1H), 6.81 (d. J=8, 1H), 7.43 (m, 4H), 8.07 (m, 1H), 8.32 (m, 1H). 

1S C-NMR (5, CDCy: 32.97. 4Z10, 55.09. 62.34, 77.39. 105.13, 106.51. 115.04. 
122.39, 124.94, 125.54. 126.03. 126.57. 126.99. 131.26. 132.21. 137.88, 153.53 15757' 
158.15. • ' 

25 MS (%): 320 (parent+1, 100). 

Anal. Caictt for C^NjCWHCM^O: C 53.82. H 6.55, N 9.41. Found: C 54 02 H 
6.45, N 9.13. 

EXAMPLE 35 
6W3-bimethvlaiT«no-pre poxy^^ 
30 Prepared as in Example 24, in 91.5% yield, mp 105-120'C, as the hydrochloride salt 

'H-NMR (6, CDCy: 2.08 (m, 2H), 2.26 (s, 6H), 2.54 (t J=7. 2H). 4.18 (t J=6. 2H). 4.72 
(bs, 2H). 6.40 (d, J=8. 1H), 6.81 (m, 2H), 7.45 (m. 4H). 8.08 (m. 1H). 8.32 (m. 1H). 

"C-NMR (8. CDCW: 27.47. 45.41. 56.52. 66.39. 104.16, 106.47, 115.01. 122.03. 
124.91. 125.63. 125.77; 126.47. 127.20. 131.17. 13Z08. 137.85. 154.78. 157.63. 158.17. 
35 MS (%): 322 (parent+1, 100). 

Anal. Calc'd. for QajHaNsO^HCI^Hp: C 52.52, H 7.05, N 9.19. Found: C 52 62 
H6.77.N8.73. 

EXAMPLE 36 

6-[4-(1-A2a-bicyclor2.2.21oct-3 -vloxv)-naphthalen-1-vn-Dvridin-2-vlamine 
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5 Prepared as in Example 24, in 89% yield, mp 220-228'C, as the hydrochloride salt 

'H-NMR (8, CDCW: 1.41 (m, 1H), 1.54 (m. 1H), 1.71 (m, 1H), 2.09 (m, 1H), 2.27 (m, 
1H). 2.78 (m, 3H), 2.96 (m, 2H), 3.30 (m, 1H), 4.56 (m, 1H), 4.71 (bs, 2H), 6.39 (d, J=8, 1H), 
6.70 (d, J=8, 1H), 6.81 (d, J=7, 1H), 7.43 (m, 4H), 8.09 (m, 1H), 8.32 (m, 1H). 

13 C-NMR (5, CDCI3): 19.61, 24.37, 25.15, 46.53, 47.33, 55.73, 73.44, 105.38, 106.47, 
10 114.95, 122.07. 125.01, 125.73, 126.24. 126.54, 127.05, 131.29, 132.33, 137.84, 153.0o' 
157.56, 158.20. 

MS (%): 346 (parent+1, 100). 

Anal. Calctt for CaH^O^HCW^O: C 57.02, H 6.52, N 9.07. Found: C 57 07 
H 6.27, N 8.88. 

15 ' EXAMPLE 37 

6-f4^2-DimethylarT«no-eteoxv lS.6.7.6Mefa^^ 
A4-Bromo- 5,6,7,8-tetrahvdro-1-ben2vloxynaphthalene 

To a 250 mL round-bottomed flask equipped with addition funnel and N 2 inlet were 
added 2.96 g (20 mmoD 5,6.7,8-tetrahydro-naphthalen-1-ol and 50 mL 1,2-dichloroethane, and 
20 with stirring a solution of 9.64 g (20 mmbQ tributylammonium tribromide in 30 mL 1,2- 
dichloroethane dropwise over 10 min. After stirring an additional 10 min at room temperature, 
the solution was washed with water, dilute aqueous sodium bisulfite, and water, dried over 
sodium sulfate, and evaporated. The mixture of product and tributylammonium bromide was 
used directly. 

1 H-NMR (6. CDCW: 1.70 (m, 4H), 2.56 (t, J=6, 2H), 2.61 (t. J=6, 2H), 7.02 (AB, 2H), 
8.0(bs,1H,OH). 

"C-NMR (8, CDCI 3 ): 22.2, 22.9, 23.8, 30.5. 114.0. 114.7. 126.6. 129.0. 136.7, 154.1. 
The above oil was dissolved In 100 mL acetonitrile. and treated with 3.57 mL (30 mmoi) 
benzyl bromide and 5.53 g (40 mmol) potassium carbonate, the refluxed 14 h. TLC showed a 
major spot at R,'= 0.3 in 10% methylene chloride/hexane (with benzyl bromide at Rr=0.4). The 
reaction was cooled, poured into dilute aqueous hydrochloric acid/ethyl acetate, and the organic 
layer separated, washed with water and brine, dried over sodium sulfate, and evaporated. The 
residue was chromatographed on siDca gel using methylene chloride/hexane as eluant to afford 
4.0 g (63%) of an oil. • 

35 'H-NMR (5, CDCIj): 1.77 (m. 4H), 2.75 (m. 4H). 5.045 (s. 2H), 6.62 (d, J=9, 1H), 7.3- 

7.5(m,6H). 

13 C-NMR (8, CDCI3): 22.2, 22.9, 24.0. 30.7. 69.9. 109.8. 116.7, 127.1, 127.9, 128.6. 
129.1,129.3,137.2,137.5,155.6. 

B. 5.6.7.8-tetr ahvdro-1-benzyloxvnaphthalen»4-boronic acid 
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5 Prepared as in Example 12B as a white solid after trituration with hexane mp 199- 

205°C, in 72% yield. ' 

1 H-NMR (6, CDCI,): 1.72 (m, 4H), 2.70 (m, 4H), 5.005 (s, 2H), 6.66 (m, 1H) 701 (d 
J=8,1H), 7.2-7.4 (m,5H). 

"C-NMR (5, CDCI,): 22.6, 22.9, 23.4, 30.0, 107.8, 125.9, 127.0, 127.6, 1284 131 1 
10 137.5, 140.8, 156.9! ' • - - 

C-2-(2,5-Dimethyl P yrroM)-6^4- te^ 

Prepared as in Example 12C in 1 00% yield as an oil. 

1 H-NMR (6, CDCy: 1.81 (m, 2H), 1.91 (m, 2H). 2.29 (s, 6H), 2.93 (m, 4H), 5.19 ( s 2h) 
6.02 (s. 2H), 6.91 (d, J=8, 1H), 7.21 (d, J=8, 1H), 7.32 (d, J=8, 1H), 7.4-7.6 (m, 6H). 789 ft 
15 J=8. 1H). 

"C-NMR (8, CDC«: 13.5, 22.5, 23.0, 24.0. 28.9, 69.8, 105.8, 108.2, 119.6, 123.1, 
126.8. 127.2. 127.8. 12.9, 128.6. 128.7, 132.8, 136.8. 137.6. 138.0. 151.4, 156.8, 160.4. 
MS (%): 409 (parent+1, 100). 
P-2-(2,5-DimethylpyrroM)-6.f4-hv dro^^ 
20 Prepared as in Example 12D in 100% yield as an low melting solid. 

'H-NMR (8, CDCy: 1.67 (m. 2H), 1.77 (m, 2H), 2.16 (s, 6H). 2.63 (m, 2H), 2.73 (m, 
2H), 5.89 (s. 2H) ; 6.3 (bs, 1H, OH), 6.51 (d. J=8. 1H), 7.02 (d, J=8, 1H), 7.13 (d, J=8, 1H), 7.35 
(d, J=8, 1H), 7.83 ft J=8, 1H). 

1S C-NMR (S, CDCW: 13.3, 2i3, 22.8 23.3, 28.6, 106.6. 112.1, 119.7. 123.3. 124.2, 
25 127.8,128.7.131.9,136.6,138.1,151.2,154.4,160.5. 
MS(%): 319 (parent+1. 100). 

E. 2-(2,5-DimeOTylpvnoM V6-f4-carooe - 
yn-pyridine 

Prepared as in Example 12E in 83.5% yield as an oiL 
30 'H-NMR (8, CDCI,): 1.31 ft J=7, 3H), 1.71 (m, 2H), 1.83 (m, 2H), 2.19 (s, 6H), 4.26 (q, 

J=7, 2H), 4.66 (s, 2H), 5.90 (s, 2H), 6.64 (d, J=8, 1H). 7.12 (d. J=8, 1H), 7.20 (d, J=8, 1H), 7.35 
(d,J=8,1H),7.82ftJ=8,1H). 

1S C-NMR (8, CDCI 3 ): 13.4. 142, 22.3, 22.9, 23.7, 28.7. 61.2, 65.5,' 106.7, 107.8, 119.6, 
123.0, 126.9, 127.7, 128.5, 133.4, 137.0, 138.1 , 151.3, 1 56.0, 160.1, 169.0. 
35 MS (%): 405 (parent+1, 100). 

£ — 2-(2,5-DimemvlpvrroMy^r4- c^^ 
pyridine ~ 

Prepared as in Example 12F in 100% yield as a solid, mp 1 99-206°C. 
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5 'H-NMR (8, CDCW: 1.62 (m, 2H). 1.72 (m. 2H), 2.08 (s. 6H). 2.66 (m, 2H), 2.75 (m, 

2H). 4.56 (s. 2H), 5.81 (s. 2H). 6.58 (d. J=8, 1H). 7.09 (m, 2H), 7.31 (d, J=8. 1H), 7.80 ft, J= 8 ' 
1H). 

13 C-NMR (6, CDCW: 12.95, 22.1, 22.6, 23.4, 28.4, 65.0, 106.5, 107.7, 119.9, .123.3, 
126.7, 127.4, 128.5, 132.8 136.6, 138.3, 151.1, 155.9, 160.1, 171.2. 
.10 MS (%): 377 (parent+1, 100). 

G.2-(2,5-Dimethvlpvrolviy£-r 4-W^ 
naphthalen-1-yn-pvridine 

Prepared as in Example 12G in 100% yield as an oil. 

'H-NMR (8, CDCI3): 1.67 (m, 2H). 1.77 (m, 2H), 2.14 (s, 6H), 2.76 (m, 4H), 2.96 (s, 
15' 3H), 3.08 (s, 3H), 4.71 (s, 2H), 5.86 (s, 2H), 6.75 (d, J=8, 1H), 7.11 (d, J=8, 1H), 7.16 (d, J=B, 
1H), 7.34 (d, J=8, 1H), 7.82 (t, J=8, 1H). 

"C-NMR (5, CDCI3): 13.3, 22.2, 22.8. 23.6, 28.6, 35.7, 36.7, 67.7, 106.5, 107.7, 119.6, 
122.9. 126.5, 127.8, 128.6, 133.2, 136.8, 138.0, 151.2, 155.9, 160.2, 168.1. 
MS (%): 404 (parent+1, 100). 

20 ii '. 2-(26-Dimethvl pyrroM)-644-fN.N-dimethvlaminoethoxvV5.6.7.8-te^ 

naphthalen-1-vn-pvridine 

Prepared as In Example 12H in 93% yield as an oil. 

'H-NMR.fo CDCI3): 1.69 (m, 2H), 1.78 (m, 2H), 2.16 (s, 6H), 236 (s, 6H), 2.73 (t, J=7, 
2H), 2.78 (m, 4H), 4.1.1 (t, J=7, 2H), 5.88 (s, 2H), 6.74 (d, J=8, 1H), 7.11 (d, J=8, 1H), 7.20 (d, 
25 J=8, 1H), 7.36 (d, J=8, 1H), 7.81 (t J=8. 1H). 

"C-NMR (S, CDCI 3 ): 13.3, 22.3, 229. 23.7, 28.7, 462. 58:4, 66.6, 106.6, 107.6, 119.5. 
122.95. 126.5. 127.7, 128.6, 132.4, 136.6, 137.9, 151.2, 156.9. 160.35. 

MS (%): 390 (parent+1, 100). 

i 6-T4-(N.^Dim ethylamino-emo 

30 ylamine 

Prepared as in Example 121 in 57% yield as the hydrochloride salt, mp 239-242°C from 
methanol/isopropy! ether. 

1 H-NMR (6, CDC«: 1.64 (m, 2H), 1.71 (m, 2H), 233 (s, 6H), 2.67 (m, 4H), 2.74 (t, J=6, 
2H), 4.07 (t, J=6, 2H), 4.55 (bs, 2H), 6.36 (d, J=8, 1H), 6.62 (d, J=8, 1H), 6.67 (d, J=8, 1H), 7.07 
35 (d, J=8,1H),7.40(t j=8,1H). 

"C-NMR (8, CDCy: 22.3, 22.8 23.6, 28.1, 46.0, 58.2, 66.4, 106.0, 107.4, 114.3, 126.2, 
126.8, 133.5, 136.2, 137.6, 156.3. 157.6. 158.8. 

MS (%): 312 (parent+1, 100). 

Anal. CalcU for C^HaNaO^HCI.IMHp: C 58.69, H 7.13, N 10.81. Found: C 58.72, 
40 H 7.14, N 10.79. 



WO 99/10339 



•43- 



PCT/1B98/01229 



5 6-r4-(N,N-Dimethylamino-ethow )-5.67l 
may also be prepared by the following method: 

J.4-Bromo-1- fN,N-dimethvlaminoemoxv)-5.67.8-tetrahvdrc>-naDhthalen6 
To a 1 L round-bottomed flask equipped with condenser and N 2 inlet were added 10.0 g 
(44 mmol) 4-bromo-5,6.7.8-tetrahydro-naphthalen-1-ol (Example 37A), 19 g (130 mmol) 2- 
10 dimethylaminoethyl chloride hydrochloride, 30.3 g (220 mmol) powdered potassium carbonate, 
and 600 mL acetonitrile. The reaction was refluxed 60 hours, followed by an additional portion 
of the chloride and continued refluxing for 24 hours. The reaction was cooled, filtered and 
concentrated. The residue was chromatographed on silica gel using methanol/methylene 
chloride as eluant to afford 8.55 g (65%) of a light brown oil. 
15 ;■ 1 H-NMR (8. CDCfe): 1.72 (m. 4H), 2.33 (s, 6H), 2.63 (m, 2H), Z68 (m, 2H), 2.73 (t, J=6, 

2H), 4.01 (t, J=6, 2H), 6.53 (d, J=8, 1H), 7.28 (d, J=8, 1H). 

13 C-NMR (8, CDCW: 22.1, 22.8, 23.7, 30.5, 46.0, 538.2, 66.6, 109.2, 116.4, 128.8, 
129.2, 137.2, 155.6. 

MS : 298/300 (parent+1). 
20 K. 1-(N.N-Dim ethylaminoemoxy)-5.6.7.8-tetrahvdro-naDhthalene^4-boronic add 

To a 1 L 3N round-bottomed flask equipped with septum and N 2 inlet were added 8.55 
g (28.7 mmol) 4-bromo-1-(2-dimethylaminoetiioxy)-5,6,7,8-tetrahydro-naphthalene and 300 mL 
dry tetrahydrofuran.- The solution was cooled to -70°C, and 13.8 mL (34.4 mmol) of a 2.5 M 
solution of butyl lithium in hexanes was added. The reaction was stirred at -70°C for 1 h, then 
25 5.9 mL (34.4 mmol) friethyl borate was added, and the reaction stirred at -70°C for 2 h and 
warmed to room temperature overnight The reaction was quenched with aqueous saturated 
ammonium chloride solution and extracted three times with ethyl acetate. The organic layer 
was washed with Wine, dried over sodium sulfate, and evaporated. The residue was triturated 
with hexane to a white solid, 6.3 g (83.5%). 
30 'H-NMR (8, CDCW: 1.79 (m, 4H), Z44 (s, 6H). 2.68 (m, 2H), 2.89 (m, 2H), 3.32 (m, 

2H), 4.1 9 (m, 2H), 6.74 (d, J=8, 1 H), 8.03 (d, J=8, 1 H). 

L. -. 2-f2.5-Dimemvlpyrrolvl)-6-r4-W 
naphthalen-1 -vil-pyridine 

To a 500' mL round-bottomed flask equipped with condenser and N 2 inlet were added 
35 6.3 g (23.4 mmol) HN,N-dimemylaminoemoxy)-5,6,7,8-tetrahydro-naphthalene-4-boronic acid, 
6.0 g (23.4 mmol) 6-bromo-2-(2,5-dimethylpyrroly0pyridine, 10.1 g (95.6 mmol) sodium 
carbonate, 552 mg tetrakistriphenylphosphine palladium, 200 mL ethanol and 20 mL water. 
The reaction was refluxed for 20 hours, cooled, and filtered. The filtrate was concentrated, 
taken up in 1N sodium hydroxide solution, and extracted three times into ethyl acetate. The 
40 organic layer was washed with saturated aqueous sodium bicarbonate solution and brine, dried 
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5 over sodium sulfate, and evaporated. The residue was chromatographed on silica gel using 
methanol/methylene chloride as eluant to afford 7.67 g (82%) of the product as an oil. 

'H-NMR (5, CDCI 3 ): 1.69 (m, 2H), 1.78 (m, 2H), 2.16 (s, 6H), 2.36 (s, 6H), 2.73 (t, J=7, 
2H), 2.78 (m, 4H). 4.11 (t, J=7, 2H), 5.88 (s, 2H), 6.74 (d. J=8. 1H). 7.11 (d. J=8. 1H), 7.20 (d 
J=8, 1H), 7.36 (d, J=8, 1H), 7.81 (t J=8, 1H). 
10 13 C-NMR (5, CDCI 3 ): 13.3, 22.3. 22.9. 23.7. 28.7. 46.2. 58.4, 66.6. 106.6, 107.6, 119.5, 

122.95.126.5.127.7.128.6.132.4.136.6,137.9.151.2,156.9,160.35. 
MS (%): 390 (parent+1, 100). 

This material was then converted to 6-[4-(N,N-dimethylamino-ethoxy)-5,6.7,8- 
tetrahydro-naphthalen-1-y0-pyridin-2-ylamine by the method given in Example 37I in 83% yield. 
15 EXAMPLE 38 

6^4-(2-PyrrofidirHl-vl^mox v)^ 

Prepared as In Example 37. in 58% yield, as a hygroscopic solid as the hydrochloride 
salt • 

1 H-NMR (8, GDCW: 1.64 (m, 2H). 1.74 (m. 2H), 1.77 (m, 4H), 2.62 (m. 4H), 2.68 (m. 
20 4H), 2.89 (t. J=6, 2H). 4.10 (t. J=6, 2H). 4.52 (bs. 2H), 6.37 (d, J=8, 1H). 6.63 (d. J=8. 1H), 6.65 
(d, J=8. 1H), 7.07 (d, J=8. 1H), 7.40 (t J=8, 1H). 

"C-NMR (5, CDC«: 22.4. 22.9. 23.5. 23.7. 282. 54.9, 55.0. 67.4, 106.1. 107.5. 114.4. 
126.3. 126.9. 133.5. 136.3. 137.7. 156.4,157.7. 158.9. 

MS (%): 338 (parent+1. 100). 

25 Anal. Calc'd. for C^NaCWHCMHjO: C 54.31. H 7.60. N 9.05. Found: C 54.00. H 

7.83, N 9.19. 

EXAMPLE 39 

6-{4-P-(tert-Butvlmemvl-am^ 

ylamine 

30 Prepared as in Example 37, In 93% yield, mp 65-90°C. as the hydrochloride salt 

'H-NMR (8, CDCI3): 1.08 (s. 9H). 1.64 (m. 2H). 1.74 (m. 2H). 2.325 (s. 3H), 2.68 (m, 
4H). 2.79 (L J=6, 2H), 4.01 (t, J=6. 2H), 4.50 (bs. 2H). 6.37 (d. J=8, 1H). 6.64 (d, J=8. 1H), 6.68 
(d, J=8, 1H), 7.08 (d, J=8, 1H), 7.41 (t, J=8, 1H). 

,5 C-NMR (5, CDCt): 22.44. 22.89. 23.72, 26.07, 2824, 36.67, 50.50, 67.89, 106.05. 
35 107.50. 114.52. 126.21. 126.88. 133.32, 136.19. 137.73. 156.56, 157.65. 158.97. 
MS (%): 354 (parent+1, 100). 

Ana, - c a | c i d.fbrC 22 Hj 1 N 3 0.2HCI.3H 2 0: C 55.00, H 8.18, N 8.75. Found: C 55.29. H 
8.25. N 8.57. 
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& EXAMPLE 40 

6^4-(2-Diisopropylamino-etho w)-5.6J.8-tetrahvdro-naphthalen-1-vll. P vridin-2-Y iam;nA 
Prepared as in Example 37, in 83% yield, mp 50-60°C, as the hydrochloride salt 
1 H-NMR (5. CDCW: 1.04 (d, J=7. 6H), 1,65 (m, 2H), 1.75 (m. 2H), 2.69 (m, 4H), 2.83 (t, 
J=7. 2H), 3.05 (septet, J=7, 1H), 3.90 (t, J=7, 2H), 4.55 (bs, 2H), 6.38 (d, J=8, 1H), 6.65 (d, J=8, 
10 1 H), 6.70 (d, J=8, 1H), 7.09 (d, J=8, 1 H), 7.42 (t, J=8, 1 H). 

"C-NMR (8, CDCI 3 ): 20.79, 22.37, 22.81, 23.63, 28.16, 44.51, 49.42, 6926, 105.99, 
107.53, 114.39, 126.14, 126.79, 133.18, 136.12, 137.67, 156.51, 157.60, 158.88. 
MS (%): 368 (parent+1, 100). 

Anal. Calc'd. for C 2S H S3 N 3 O.2HCI.5/2H 2 O.(C 4 H 10 O): C 57.95, H 9.01, N 7.51. Found: 
15 C 57.74, H 8.62, N 7.25. 

EXAMPLE 41 
644-(2-Dlethvlamino-eMoxy)- 5,6J.8-te^ 

Prepared as In Example 37, In 42% yield, as a hygroscopic solid as the hydrochloride 
salt • • 

20 1 H-NMR (5, CDCW: 1.07 (t, J=7, 6H), 1.66 (m. 2H), 1.735 (m, 2H). 2.6-2.8 (m, 8H), 

2.91 (t, J=6, 2H), 4.05 (t, J=6, 2H), 4.49 (bs, 2H). 6.39 (d, J=8, 1H), 6.65 (d, J=8, 1H), 6.69 (d, 
J=8. 1H). 7.09 (d, J=8, 1H), 7.43 (t J=8, 1H). 

"C-NMR (6. CDCW: 11.92, 22.35, 22.80, 23.60, 25.28, 28.11, 47.78, 51.67, 66.62, 
105.96, 107.43. 114.43, 126.20. 126.77. 133.39, 136.20, 137.64, 156.43, 157.54, 158.91. 

25 MS (%): 340 (parent+1, 100). 

EXAMPLE 42 
6-{4-f2-(3^ihydro-1H-iso ouinoIin^^ 
pyridin-2-vlamlne 

Prepared as in Example 37, in 67% yield, as an amorphous soDd, as the hydrochloride 
30 salt 1 '■' 

'H-NMR (8, CDCW: 1.67 (m, 2H), 1.79 (m, 2H), 2.73 (m, 4H), 2.94 (m, 4H), 3.03 (t, 
J=6, 2H), 3.83 (s, 2H), '424 (t, J=6, 2H). 4.87 (bs, 2H), 6.37 (d, J=8, 1H), 6.65 (d, J=8, 1H), 6.74 
(d, J=8, 1 H), 7.0-72 (m, 5H), 7.43 (t, J=8, 1H). 

"C-NMR (8, CDCI3): 22.39, 22.81, 23.73, 28.17. 28.82. 32.46. 51.37, 56.38, 56.86, 
35 66.47, 10629, 107.47, 1 1425, 125.56, 126.10, 126.14, 126.53, 126.95. 128.61, 133.25, 133.98, 
134.47, 136.30, 137.84, 156.31. 157.79. 158.46. 

MS(%): 400 (parent+1, 100). 

HRMS Calc'd. for CjeHaoNaO: 4002383. Found: 400.2389. 
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0 EXAMPLE 43 

6-f4-(2-Piperidin-1-vl-ethoxv) -^ 

Prepared as in Example 37, in 93% yield, as a foam, as the hydrochloride salt 

1 H-NMR (5, CDCI 3 ): 1.42 (m. 2H). 1.58 (m, 6H), 1.74 (m, 2H), 2.51 (m, 4H), 2.67 (m, 
4H), 2.79 (t, J=6, 2H), 4.10 ft J=6, 2H), 4.535 (bs, 2H), 6.34 (d, J=8, 1H), 6.63 (d, J=8, 1H)' 
10 6.67 (d, J=8, 1H), 7.08 (d,J=8,1H), 7.39 ft J=8,1H). 

13 C-NMR (8, CDCI 3 ): 22.43, 22.87, 23.71, 24.18, 26.04, 28.23, 55.04, 58.01, 68.24, 
106.05, 107.56. 1 14.37. 126.26, 126.88, 133.55, 136.26. 137.70, 156.38, 157.72. 15B.9ol 

MS(%): 352(parent+1, 100). 

Anal. Calc'd. forC 22 H 2S N 3 O.2HC|.2H 2 O.1/2(C 4 H 10 O): C 57.94, H 8.10, N 8.45. Found: 
15 C 58.25, H 7.78, N 8.69. 

EXAMPLE 44 
6-[4-(2-Momhofin-4-vl-emo w)-5,6J^ 

Prepared as in Example 37, in 67% yield, as a white amorphous solid. 

1 H-NMR (d. CDCIa): 1.64 (m, 2H). 1.74 (m. 2H), Z58 (m. 4H). 2.68 (m, 4H), 2.81 ft 
20 J=6, 2H), 3.71 (m, 4H), 4.11 ft J=6, 2H), 4.45 (bs, 2H). 6.39 (d, J=8, 1H), 6.66 (m, 2H), 7.09 (d, 
J=8.1H),7.43ftJ=8,1H). 

"C-NMR (d. CDCW: 2Z39, 22.85, 23.72, 28.21, 54.16, 57.73, 65.26. 67.03. 106.12. 
107.61. 1 14.53. 126.36. 126.88, 136.39. 137.80. 156.30, 157.57, 158.83. 

MS(%): 354 (parents, 100). 

25 Anal. Calc'd. for ^H^Oj.lffiHjO: C 69.59. H 7.79, N 11.59. Found: C 69.61. H 

7.51, N 11.56. : 

EXAMPLE 45 

6-f4-f2-f7.8-Dihvdro-5H-ri.31dio xoloT4.5-q1isoouinoliiv6-vl)-em 
naphthalen-1-yl)-pyridin-2-vlamine 

30 Prepared as 'in Example 37, in 82% yield, as a white, amorphous solid, as the 

hydrochloride salt - " 

'H-NMR (d. CDCy: 1.65 (m, 2H). 1.76 (m, 2H). 2.72 (m, 4H). 2.84 (m, 4H). 2.98 ft 
J=6. 2H). 3.69 (s. 2H), 4.20 ft J=6. 2H). 4.52 (bs. 2H). 5.86 (s. 2H), 6.37 (d. J=8. 1H), 6.47 (s, 
1H). 6.55 (s. 1H). 6.65 (d, J=8, 1H). 6.68 (d. J=8. 1H). 7.11 (d, J=8. 1H). 7.42 ft J=8, 1H). 
35 ,3 C-NMR (d, CDCI3): 22.44, 22.89, 23.79, 28.25, 29.09, 51.47. 56.57. 56.87. 66.69, 

100.59, 106.11, 106.47, 107.57, 108.43, 114.46, 126.31, 126.92, 127.04, 127.51. 133.65. 
136.38. 137.76, 145.67, 146.03, 156.35, 157.68, 158.87. 
MS (%): 444 (parent+1 , 1 00). 

Anal. CalcU for C^HjgNsOs: C 73.11, H 6.59, N 9.47. Found: C 73.37, H 7.19. N 

40 8.96. 
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5 HRMS Calc'd. for C 2r H 30 N 3 O 3 : 444.2287. Found: 444.2287. 

EXAMPLE 46 

6-{4-r2-(4-Methyl-pi P eraz^^ 
ylamine ~ 

Prepared as in Example 37, in 100% yield, as an amorphous solid, as the hydrochloride 

10 salt 

'H-NMR (d, CDCI 3 ): 1.62 (m, 2H), 1.72 (m, 2H). 2.26 (s, 3H), 2.4-2.8 (m, 12H), 2.81 (t 
J=6. 2H), 4.09 (t, J=6, 2H), 4.50 (bs, 2H), 6.35 (d, J=8, 1H), 6.63 (m, 2H), 7.07 (d J^S 1H) 
7.39(t J=8,1H). ' ' 

,3 C-NMR (d, CDC«: 22.4, 22.9, 23.37, 28.2, 46,1, 53.37, 552, 57.3, 66.3, 106.1, 
15 107.6, 1 14.4, 126.3, 126.9, 133.6, 136.3, 137.7, 156.3, 157.7, 158.9. 
MS (%): 367 (parent+1, 100). 

Anal. Calc'd. f6rC 22 H 30 N 4 O.3HCI.H 2 O.1/2(C 4 H 10 O): C 54.29, H 7.59, N 10.55. Found: 
C 54.20, H 7.59, N 10.50. 

EXAMPLE 47 
20 6H4-r2^4-Dimettvlamino-Diperi ^^ 
pyridin-2-vlamine 

Prepared as In Example 37, in 92% yield, as an amorphous solid, as the hydrochloride 

salt 

'H-NMR (d, CDCW: 1.54 (m, 2H), 1.64 (m, 2H), 1.77 (m, 4H), 2.12 (m, 3H), 2^6 (s. 
25 6H), 2.66 (m, 4H), 2.80 (t, J=6, 2H), 3.03 (m, 2H), 4.09 (t, J=6, 2H), 4.48 (bs, 2H), 6.37 (d, J=8, 
1H), 6.64 (d, J=8, 1H), 6.67 (d, J=8, 1H), 7.07 (d, J=8, 1H), 7.41 (t. J=8, 1H). 

"CNMR (d, CDCW: 22.32, 22.78, 23.61, 28.27, 41.56, 53.55, 57.15, 62.04, 66.31, 
105.96, 107.51, 114.36, 126.23, 126.79, 133.52, 136.22, 137.62, 149.63. 156.25, 15755' 
158.85. 

30 MS (%): 395 (parentH , 100). 

HRMS Calc'd. for CaHasN^O: C 395.2807. Found: 395.2811. 

EXAMPLE 48 

6-r4-(Piperidin-3^lmemoxv) -5.6.7.8-tetrartvdro-naphmalen-1-yl^ 

A 2-(2.5-Dirnem vlpvrrolvl)^f4-N-f4-toluenesulfonylHpiperidin-3-vlmemox^ 
35 tetrahvdro-naphthalen-1-yl]-py ridine 

To a 125 mL round-bottomed flask equipped with condenser and N 2 inlet were added 

2.0 g (6.3 mmol) 2-(2,5-dimemylpyrrolyl)-6H4-hydroxy-5 1 6,7,8-tetrahydrc-naphmate 

pyridine, 4.0 g (9.4 mmol) ^hydroxymethyi)-piperidine-di-p-toluenesultbnate, 3.5 g (25.2 mol) 

potassium carbonate, and 60 mL dry dimethylfbrmamide. The reaction was heated at 140°C for 

40 14 hours, cooled, and poured into water. The mixture was extracted with ethyl acetate, and the 
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5 organic layer washed thoroughly with water and brine, dried over sodium sulfate and 
evaporated. The residue was chromatographed on silica gel using hexane/ethyl acetate as 
eluant to afford 3. 1 g (86%) of a white solid. 

'H-NMR (8, CDC!,): 125 (m, 2H), 1.67 (m, 4H), 1.77 (m, 4H), 2.15 (s, 6H) 2 42 (s 
3H), 2.66 (m, 2H), 2.76 (m, 2H), 3.6-3.9 (m, 5H), 5.87 (s, 2H), 6.66 (d, J=8, 1H), 7.12 (d J= 8 ' 
10 1H), 7.18 (d, ^8,1^,7.3-7.4^.3^, 7.63 (m,2H), 7.82 (tJ=8,1H). ' ' 

"C-NMR (8, CDC«: 21.43, 22.19, 22.74, 23.53, 23.97, 26.44, 28.53, 35.74 46 60 
49.30, 69.59, 106.48, 107.31, 119.42, 122.83! 126.39, 127.63, 128.55, 129.51, 132 52 133 17 
136.62, 137.77, 143.34, 151.14, 156.50, 160.11. 
MS (%): 570 (parent+1, 100). 

15 ' B - ^N-(4:toluenesulfonvlWoi De ririin.. H im eth 0 xvVS.6.7.8-fPh a h V H 1 

yn-PVridin-2-y laminft [ 

To a 500 nil round-bottomed flask equipped with condenser and N 2 inlet were added 
3.1 g (5.4 mmol) 2-{2.5-dimethylpym>lyl)^^ 

5.6,7.Wetrahydro-naphthalen-1-yr>pyridine, 7.6 g (109 mmol) hydroxylamine hydrochloride 
20 250 mL ethanol, and 25 mL water. The reaction was refluxed 5 days, cooled, and evaporated 
The residue was taken up in ethyl acetate and 1 N hydrochloric acid, and the organic layer 
washed with additional ethyl acetate and adjusted to pH 12 with 6 N sodium hydroxide solution 
then extracted with ethyl acetate. The organic layer was washed with brine, dried over sodium 
sulfate, and evaporated to afford 2.87 g (100%) of a light brown foam. 

1 H-NMR (8, CDC*): 1.16 (m, 1H), 1.6-1.8 (m, 7H), 2.2-2.4 (m, 3H), 2.41 (s, 3H) 2 7 
(m, 4H), 3.7-3.9 (m, 4H), 4.51 (bs, 2H), 6.395 (d, J=8, 1H), 6.61 (d, J=8, 1H), 6.64 (d, J=8 1H) 
7.08 (d. J=8, 1H), 7.29 (m, 2H), 7.42 (t, J=8, 1H). 7.62 (m. 2H). 

"C-NMR.<8, CDCW: 21.53, 22.39, 22.85, 23.62, 24.09, 26.52, 2823, 35.84 46 70 
49.43, 69.70. 106.19, 107.36, 114.43, 126.35, 126.87, 127.73. 129.61, 133.16, 133.71 136 44* 
30 137.80.143.42,156.18,157.67.158.73. 

MS (%): 492 (parent+1, 100). 

C-^PIperidin-3-ylmetooxvlS.6T.B- tetrahrt^ 

To a three-necked round-bottomed flask equipped with condenser, septum and N 2 inlet 
were added 4.5 g (33.6 mmol) aluminum chloride and 150 mL dry 1,2-dimethoxyethane. The 
reaction was cooled to 0»C, and 79 mL (79 mmol) of a 1.0 M solution of lithium aluminum 
hydride in tetrahydrofuran was added. The reaction was stirrerd at room temperature for 30 
min, then cooled to :70»C, and a solution of 2.77 g (5.6 mmol) 6-[4-N-(4-toluenesuifonyl)- 
(piperidin-3-ylmemoxy)-5,6.7,8-tetrahydro-naphthalen-1-yl>pyridin-2-ylamine in 150 mL dry 1,2- 
dimethoxyethane was added over 10 min. The reaction was stirred and warmed to room 
temperature, then heated at reflux for 3 days. The reaction was cooled, quenched carefully with 
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5 1 N hydrochloric acid, then adjusted to pH 12 with 6 N sodium hydroxide solution. The mixture 
was extracted with several portions of methylene chloride, and the organic layer washed with 
aqueous sodium bicarbonate solution and brine, dried over sodium sulfate, and evaporated. 
The residue was chromatographed using methanol/methylene chloride/triethyiamine as eluant 
to afford 784 mg (41.5%) of an off-white solid, which was converted to the hydrochloride salt 

10 1 H-NMR (8, CDCW: 121 (m, 1H), 1.46 (m, 1H), 1.6-2.0 (m, 8H), 2.4-2.6 (m, 2H), 2.66 

(m, 3H), 3.1 (m, 2H), 3.76 (m, 2H), 4.57 (bs, 2H), 6.35 (d, J=8, 1H), 6.60 (d, J=8, 1H), 6.63 (d, 
J=8.1H),7.39(tJ=8,1H). 

1S C-NMR (8, CDCI 3 ): 22.4, 22.9, 23.6, 25.3, 27.6, 28.2, 36.6, 46.2, 49.3, 70.7. 106.2, 
107.3, 1 14.4. 126.4, 126.8, 133.5. 135.3. 137.8, 156.5. 157.8. 158.7. 

15 • MS (%): 338 (parent+1, 100). 

Anal Calc'd. for C^HarNsO-ICHja C 72.80, H 8.15. N 12.13. Found: C 73.11. H 
8.29, N 11.89. 

EXAMPLE 49 

6-f4-(1-MemvMreridi^3-ylm e^ 

20 ylamine 

Prepared from Example 48 by reductive animation with formaldehyde In formic acid, in 
84.5% yield, as a yellow amorphous solid, as the hydrochloride salt 

'H-NMR (8, CDCW: 1.12 (m, 2H), 1.6-2.0 (m. 8H). 2.18 (m. 1H). 2.29 (s. 3H). 2.69 (m, 
4H), 2.79 (m. 1H), 3.00 (m. 1H). 3.81 (m, 2H), 4.44 (bs, 2H). 6.40 (d. J=8, 1H). 6.65 (m. 2H). 
25 7.08 (d.J=8,1H), 7.43 (LJ=8,1H). 

1S C-NMR (8. CDCW: 22.32, 22.80, 23.54, 24.83. 26.71. 28.16, 36.45, 46.60, 56.13, 
59.30, 70.66, 105.98, 107.24. 114.49. 126.26. 126.74. 127.83. 133.29, 136.16, 137.68, 156.44, 
157.49,158.89. 

MS (%): 352 (parent+1, 100). 
30 HRMSCaicUforCszHaoNjO: 352^389. Found: 352.2365. 

EXAMPLE 50 

6-T4-(1-lsobutyl-pireridlr> ^^ 

ylamine 

Prepared from Example 48 by reductive animation with isobutyraldehyde. In 5.7% yield, 
35 as a light tan amoiph'ous solid, as the hydrochloride sat 

'H-NMR (8, CDCI 3 ): 0.90 (d. J=6, 6H), 1.19 (m. 1H), 1.6-2.0 (m. 10H), 2.15 (m, 3H), 
2.68 (m, 4H), 2.83 (m, 1H), 2.98 (m, 1H). 3.83 (m, 2H), 4.54 (bs, 2H), 6.41 (d, J=8, 1H), 6.65 
(m, 2H), 7.08 (d. J=8, 1H), 7.435 (t, J=8, 1H). 
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5 «C-NMR (5 CDCw . 2Q gg ^ oe ^ ^ ^ ^ ^ 27 34 28 22 

35.98. 54.48, 57.44, 67.05, 70.71. 106.19, 107.36, 114.54, 126.33, 126.86, 133 14 13624" 
137.86, 156.58. 157.59, 158.82 ' ^ 

MS (%): 394 (parent+1, 100). 

HRMSCalcUfbrCjsHasNaO: C 3942858. Found: 394.2893. 
10 EXAMPLE 51 
. H4^-(7,8-Dihydrp.5H41.31^^^ 
pyridin-2-vlamina 

Prepared as in Example 12, in 65% yield, as an amorphous solid. 

1 H-NMR (d, CDCW: 2.85 (m. 2H), 2.93 (m, 2H). 3.15 (t, J=6, 2H). 3.77 (s. 2H) 4 415 ft. 

7.4-7.6 (m.4H).8.10(m,1H). 8.31 (m.1H). 

"C-NMR (d. CDCW: 28.9, 51.4. 566.4. 56.6, 66.8. 100.5. 104.3. 106.4. 106.5 108 3 

157 1^8 125 ' 1 ' 125 " 6, 12S * 8 ' 126 ' 8 ' 12? ' 2, 131 ' 3 ' 132 * 1, 138 ' 0, 145 ' 7 ' 146 -°' 154 ' 6 ' 
20 MS (%): 440 (parent+1, 100). 

HRMS Calc'd. for C^NaO,: 440.1974. Found: 440.1971. 

EXAMPLE 52 

^P-ff-Dimethvlarrtno-emo^ 

Prepared as In Example 37. starting with 1-indanol. in 57% yield, mp 215-218'C as the 
25 hydrochloride salt • ' 

1 H-NMR (d. CDCW: 2.00 (quin. J«6. 2H). 232 (s. 6H). 2.72 (t J=6, 2H). 2.86 (t. J=7 

"CNMR (d. CDCW: 25.31. 29.56. 33.78. 46.07, 58.24, 66.46. 106.02. 109 34 112 88 
30 127.97, 129.99. 132:66. 137.80. 144.30. 155.24. 157.34. 158.08. ' 
MS(%): 298 (parent+1. 100). 

H6 93 ^^ ±toTCwHa ^ 2HCMl2H ^ C 56.99, H 6.91, N 11.08. Found: C 56.59, 

EXAMPLE 53 

6-r7-(2-Diisopropylamino^thoxv).in dan-4-vn-Dvridin-2- Y i a minp 

Prepared as in Example 37. in 63% yield, as a tan amorphous solid as the 
hydrochloride salt' 

*n , op H / NMR ^ CDC ' 3): 1 ' 06 (d ' J=6 ' 12H) ' 2 -° 2 (qUln ' J=7 « 2H >' 2 - 875 < m - 4H ). 3-10 (m. 
40 2H, 2H> ' ^ 2H) ' 6 ' 35 ^ JS8 ' 1H) ' 6 ' 74 ( * J= 1HX * 80 (d ' J=8 ' 1H) ' 7 41 
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5 "C-NMR (d. CDCIj): 20.71. 25.33, 29.56, 33.81, 44.65. 49.86, 68.95, 105.94, 109.31, 

1 12.99. 127.99, 129.76. 132.48. 137.83. 144.27, 155.39, 157.45, 157.94. 
MS (%): 354 (parent+1, 100). 

Anal. Calc'd. for C^NsO^Cl-H^I^C^O): C 59.87, H 8.37, N 8.73. Found: 
C 59.69, H 8.19, N 8.75. 

10 EXAMPLE 54 

6-f7-f2-MorDholln-4-vl-etho xv)-indan-4-v^pvridin-2-ylainine 
Prepared as In Example 37, in 93% yield, as a tan amorphous solid. 
'H-NMR (d, CDCl,): 2.01 (quin, J=7, 2H), 2.58 (m, 4H). 2.79 (t, J=6, 2H). 2.86 (t, J=7, 
2H), 3.09 (t, J=7, 2H), 3.71 (m. 4H), 4.14 (t, J=6, 2H), 4.57 (bs. 2H). 6.33 {d, J=8, 1H), 6.72 (d] 
15 ^ J=8, 1H), 6.79 (d, J=8, 1H), 7.40 (m, 2H). 

"C-NMR (d, CDCW: 2520, 29.50, 33.73, 54.10, 57.56, 66.18, 66.92, 105.89, 109.33, 
112.81, 127.91, 130.07, 13Z59, 137.71, 144.29, 155.04, 157.26, 157.95. 
MS (%): 340 (parent+1, 100). 

Anal. Calc'd. for CjoHaNjOj: C 70.77. H 7.42, N 12.38. Found: C 70.49, H 7.58, N 

20 12.02. 

EXAMPLE 55 
6^2-f7.8-Ditordro-5H41.3] dioxolor4.^ 
2-ylamine 

Prepared as in Example 37, in 81% yield, as a foam. 
25 'H-NMR (d, CDCW: 2.04 (quin, J=7 ; 2H), 2.8-3.0 (m. 8H), 3.11 (t J=7, 2H), 3.70 (s, 

2H), 4.24 (t, J=6, 2H), 4.63 (bs, 2H), 5.86 (s, 2H), 6.35 (d, J=8, 1H), 6.48 (s, 1H). 6.55 (s, 1H), 
6.76 (d, J=8, 1H). 6.81 (d, J=8, 1H), 7.4-7.5 (m. 2H). 

13 C-NMR (d, CDCy: 25.25, 28.83, 29.56, 33.75, 51.24, 5629, 56.46, 66.49, 100.52, 
105.99, 106.39, 108.34, 109.30, 11Z86, 126.89, 12728, 127.98, 129.88, 132.59, 137.82, 
30 144.32,145.63,145.99,155.12,157.13.157.87. 
MS (%): 430 (parentM, 100). 

HRMSCalo'd-forCaeHaNaOj: 4302160. Found: 4302131. 

EXAMPLE 56 
6-f7-r2-(4-Met hvMrerazirHl-y^ 
35 Prepared as In Example 37, in 81% yield, as a tan solid, mp > 205°C, as the 

hydrochloride salt : 

'H-NMR (d, CDCI 3 ): 2.00 (quin, J=7. 2H). 226 (s, 3H), 2.4-2.7 (m, 8H), 2.8-2.9 (m, 4H), 
3.08 (t, J=7, 2H). 4.13 (t. J=6. 2H), 4.49 (bs, 2H), 6.34 (d, J=8, 1H), 6.71 (d, J=8, 1H), 6.79 (d, 
J=8,1H).7.40(tJ=8, 1H). 
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5 "C-NMR (d, CDCI 3 ): 2520, 29.46, 33.72, 45.96, 53.55. 55.04, 57.08, 66.24. 105.85 

109.32, 1 1286, 127.8S. 129.97, 132.61, 137.69. 144.23. 155.08. 157.31. 157.87. 
MS (%): 353 (parent+1, 100). 

HRMSCalc i d.f6rC 21 H 29 N 4 0: 353.2345. Found: 353.2341. 

EXAMPLE 57 

10 e-R^-ftert-B utyl-methvl-amino^oxvVlndan^vlVpyridin^-vlamine 

Prepared as in Example 37. in 96% yield, mp foams at 110'C. as the hydrochloride 

salt 

1 H-NMR (d. CDCI3): 1.10 (s, 9H), 2005 (quin, J=7, 2H). 2.34 (s, 3H), 2.81 (t, J=7, 2H), 
2.87 (t. J=7, 2H). 3.07 (t J=7. 2H). 4.09 (t J=7. 2H). 4.79 (bs, 2H). 6.34 (d. J=8, 1H), 6.75 (m 
15 > 2H),7.40(m,2H). 

13 C-NMR.(d, CDCI,): 14.11. 25.26. 25.89. 29.47. 32.51. 33.65. 36.50. 50.31. 67.47. 
106.04. 109.13. 112.84, 128.01. 129.50. 132.33. 137.81. 144.07, 155.34. 156.10, 15724.' 
158.05. 

MS (%): 340 (parent+1. 100). 
20 HRMSCalcttforCatHaoNjO: 3402381. Found: 3402389. 

EXAMPLE 58 

6^-f2-f4^Di memylamlnoH?iperidin-1^l)^moxyV}ndan-^yl)-pvridln-2-vlamine 
Prepared as In Example 37, in 100% yield, as an amorphous solid, as the hydrochloride 

salt 

25 'H-NMR (d, CDCW: 1.60 (m, 2H), 1.82 (m. 3H). 2.00 (quin, J=7. 2H), 2.13 (m, 2H). 

2.27 (s. 6H). 2.80 (t, J=6, 2H). 285 (t. J=7. 2H), 3.06 (t J=7, 2H). 4.15 (t J=6, 2H). 4.75 (bs, 
2H), 6.35 (d, J=8, 1H), 6.72 (d, J=8, 1H). 6.76 (d. J=8, 1H), 7.405 (m, 2H). 

"C-NMR (d. CDCI3): 25.22. 27.83. 29.47, 32.47. 33.63. 41.37, 53.51, 56.96, 61.98. 
66.14. 106.04. 109.30. 11286, 127.99, 129.77, 132.49, 137.81, 144.16. 155.09, 155.91. 157.20 

30 158.00. 

MS (%): 381 (parent+1. 100). 

HRMSCalc , d.forCaH3 3 N 4 0: 3612669. Found: 3812654. 

EXAMPLE 59 

6-r7.(2-Pvrroli din-1-v[-ethoxv)-indan-4-vn-pvridln-2-vlamine 
35 Prepared as in Example 37, in 72% yield, mp 113-117"C, as the hydrochloride salt 

^-NMR (d. CDCW: 1.77 (m, 4H), 2.01 (uqin, J=7, 2H), 262 (m, 4H). 2.89 (m. 4H). 
3.08 (t, J=7, 2H). 4.15 (t, J=6, 2H), 4.52 (bs. 2H). 6.34 (d. J=6. 1H). 6.73 (d. J=8. 1H). 6.79 (d. 
J=8. 1H).7.40(m.4H): 

"C-NMR (d, CDCI3): 23.53. 25.30. 29.57. 33.78, 54.88. 54.98, 67.37. 105.94. 109.36. 
40 112.99. 127.97, 129.94. 132.65. 137.80. 144.28, 155.27, 157.45, 157.95. 
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5 MS (%): 324 (parent+1, 100). 

Anal. CaJc'd. for C^HsNjCWHCI.StfHjO: C 56.74, H 7.14, N 9.92. Found: C 5640 
H 7.07, N 9.84. 

EXAMPLE 60 

6-r7-r2-fN-BergW.N-meth yl-amino)-ethoxv)l-indan^vn-pyridln-2-vlamin6 
10 Prepared as in Example 37, in 48% yield, mp 110-130»C, as the hydrochloride salt 

1 H-NMR (d, CDCW: 2.045 (quin, J=7, 2H), 2.37 (s, 3H), 2.87 (t, J=6, 2H), 2.92 ft J=7, 
2H), 3.13 ft J=7, 2H), 3.65 (s, 2H), 4.16 ft J=6, 2H), 4.65 (bs, 2H), 6.34 (d, J=8, 1H), 6.74 (d,' 
J=8, 1 H), 6.82 (d, J=B, 1H), 7.2-7.6 (m, 7H). 

13 C-NMR (d, CDCI 3 ): 25.37, 29.67, 33.86. 43.04, 55.84. 62.74, 66.54, 106.04. 109.25, 
15 ■ 112.94. 127.07, 128.04. 128.32, 129.06, 129.98. 132.62. 137.84. 139.06, 144.34, 155.34,' 
157.42, 158.13. 

MS (%): 374 (parent+1. 100). 

Anal. Calc'd. for C^NjCWHCJ: C 64.57. H 6.55. N 9.41. Found: C 64.52, H 6.88, 

N9.38. 

20 EXAMPLE 61 

6-r7-f(4-Rhenethylptoeraz in-1-v^^ 

Prepared as in Example 37, in 41% yield, mp 105-130°C, as the hydrochloride salt 
1 H-NMR (d, CDCW: 1.995 (quin, J=7, 2H), 2.5-2.9 (m, 16H), 3.08 ft J=7, 2H), 4.13 ft 

J=6, 2H), 4.61 (bs, 2H), 6.30 (d, J=8, 1H). 6.70 (d. J=8. 1H), 6.76 (d. J=8, 1H). 7.2-7.5 (m. 7H). 
25 "C-NMR (d. CDCW: 25.31. 29.57, 33.60. 33.82, 53.20. 53.69, 57.22, 60.55, 66.27,7 

105.95, 109.35/ 112.82, 126.02, 128.00. 128.37. 128.66. 128.69. 130.07, 132,62. 137.76. 

140.29, 144.30, 155.17, 157.34, 158.10. 
MS (%): 443 (parent* 1, 100). 

Anal CalCd. for CaH^OtfHCfc C 65.24, H 7.04, N 10.87. Found: C 65.03, H 7.23, 
30 N 10.81. 

EXAMPLE 62 

6-r7-ff4-lsobut y|piwn^n-1-vlV^thoxv1-indan-4-vn-Dvridin-2-vlamin6 
Prepared as In Example 37, in 92% yield, mp 170-1 90°C, as the hydrochloride salt 
1 H-NMR (d, CDCW: 0.85 (d. J=6, 6H). 1.73 (m, 1H). 2.0 (m. 2H). 2.04 (d. J=7. 2H). 
35 2.40 (m, 4H). 2.60 (m. 4H). 2.79 ft J=7, 2H), 2.84 ft J=7, 2H), 3.07 ft J=7, 2H). 4.13 ft J=6. 

2H). 4.57 (bs, 2H). 6.32 (d, J=8, 1H), 6.70 (d. J=8, 1H), 6.76 (d. J=8, 1H), 7.38 (m, 2H). 

"C-NMR (d, CDCW: 25.16, 25.28, 29.45. 33.69. 53.47. 53.70, 57.16, 66.22, 66.64, 

105.82, 109.32, 112.79, 127.88, 129.96, 132.56, 137.65, 144.20, 155.12, 157.33, 157.92. 
MS (%): 395 (parent+1, 100). 
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5 Anal. Calc'd. for C 24 H 34 N 4 0.3HC|.H 2 0: C 55.23, H 7.53, N 10.73. Found: C 55 51 H 

7.72, N 10.45. 

EXAMPLE 63 

6-f4-f2-Amino-cyclQhexyl oxy)-naphthaten-1-vn-pvridin-2-Y lafTiine 
Prepared as in Example 24, in 96% yield, mp 218-230°C. as the hydrochloride salt 
10 'H-NMR (d, CDCI 3 ): 1.36 (m, 4H), 1.76 (rrf, 2H), 2.0-2.4 (m, 2H), 3.05 (m, 1H), 4.10 (m 

1H), 4.62 (bs, 2H), 6.45 (d, J=8, 1H), 6.84 (d, J=8, 1H), 6.93 (d, J=8, 1H), 7.4-7.6 (m, 4H), 8.08 
(m, 1H),8.32(m,1H). 

,3 C-NMR (d, CDCI,): 24.30, 24.49, 29.60, 33.36, 54.87, 83.58, 106.14, 106.51, 1 15.12 
122.07, 125.00, 125.71, 126.50, 126.57, 127.12. 131.32, 13258, 137.94, 153 86* 15764* 
15 158.05. ' 

MS (%): 334 (parent+1, 100). 

Anal. Calc'd. for C 21 H 23 N 3 0.2HCI.1/4H 2 0.1/2(C 4 H b O): C 60.73, H 6.54, N 954. 
Found: C 60.63. H 6.58, N 9.10. x 

EXAMPLE 64 

20 6-f4-fPberidi t^lmethoxv)-naphthalerh1-yll-pvridin-2-Ylamlne 

Prepared as in Example 24, in 38% yield, mp 164-1B5°C, as the hydrochloride salt. 
1 H-NMR (d, GDCW: 1.2-1.4 (m, 1H), 1.54 (m, 1H). 1.69 (m, 1H), 1.91 (m. 1H), 2.07 (m. 
1H), 2.45 (m. 1H), 2.55 (m. 1H), 2.8-3.0 (m, 1H), 3.04 (m. 1H), 3.25 (m, 1H), 3.92 (m. 2H), 4.71 
(bs, 2H). 6.43 (d. J=8, 1H). 6.78 (d, J=8, 1H). 6.82 (d, J=8. 1H), 7.4-7.6 (m. 4H), 8.08 (m. 1H) 
25 8.29 (m,1H). 

13 C-NMR (d. CDCy: 25.72, 27.81, 36.93. 46.67, 49.84. 71.04. 103.97. 106.55, 115.05, 
122.04, 125.02, 125.60. 125.73. 126.60, 127.17, 131.17. 132.05, 137.95, 154.79. 157 6o' 
158.13. 

MS (%): • 334 (parent+1, 100). 
30 Anal. Calc'd. for C 21 H a N 3 0.2HCI.1/2H a 0.1/4(C 4 H 8 0): C 60.41, H 6.45, N 9.61. 

Found: C 60.33, H 6.50, N 958. 

EXAMPLE 65 

6-f4-(1-lsobutyl-a2etidin- 3-vloxv)-naDhthalen-1-vn-pvridin-2-vlamine 
Prepared as in Example 24, in 57% yield, mp 1 33-148°C, as the hydrochloride salt 
35 'H-NMR (d. CDCIj): 0.91 (d, J=6, 6H), 1.65 (septet J=6, 1H), 2.37 (d, J=7, 2H), 3.18 

(m, 2H), 3.98 (m, 2H), 4.56 (bs, 2H), 5.01 (m. 1H), 6.47 (d, J=8. 1H), 6.59 (d, J=8, 1H), 6.84 (d, 
J=8, 1 H), 7.3-7.5 (m, 4H), 8.08 (m, 1 H), 8.30 (m, 1H). 

"C-NMR (d, CDCW: 20.89, 27.19. 62.17, 67.03, 68.54, 104.60, 106.61, 115.26, 
122.16, 125.20. 125.66. 125.73. 126.78. 127.05, 131.87. 132.25, 138.04, 152.89, 157.7o' 
40 158.04. 
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MS (%): 348 (parent+1, 100). 

Anal. Calc'd. for PrfW^lfllV)^ C 60.35, H 7.01, N 8 12 Found- 
C 60.50, H 7.05, N 8.00. 
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EXAMPLE 66 

6-T^8-Methyl-8^^ 

Prepared as in Example 24, in 93% yield, mp 260-275'C, as the hydrochloride salt 
H-NMR (d, CDCI 3 ): 2.0-2.3 (m, 8H), 2.305 (s, 3H), 3.15 (m, 2H), 4.59 (bs 2H) 4 75 

£9 ( m m 3 <d ' J=8 ' 1H) * (d ' J=8 ' 1H) ' 6 ' M (d " J=7 ' 1H)> 7 * 4 " 7,6 ^ 4H)l 8 09 (m ' 1H) ' 

18 CNMR (d, CDCW: 25.81, 35.97, 40.52, 59.84, 69.09, 104.46, 106.38 115 09 

' wlo 125 '° 0, 125 ' 70, 126 * 31 ' 126 ' 47 ' 12? ' 12, 130 ' 74, 132,39, 137 - 89, m ° 6 ' 157 - 79 ' 

MS (%): 360 (parent+1, 100). 

Anal. Calc'd. for 0^^0.1/2(00,) (le., V, carboxylate): C 73.99, H 6.61 N1102 
Found: C 74.00, H 6.65, N 10.85. 

20 EXAMPLE 67 

H4-(1-Furan-2-vlmethvl^e^ 

Prepared as in Example 24, in 60% yield, mp 75-90»C, as the hydrochloride salt 
'H-NMR (8, CDCW: 3.34 (m, 2H), 3.71 (s, 2H), 3.97 (m. 2H), 4.58 (bs, 2H), 5 01 (m 
1H). 6.20 (m, 1H), 6.30 (m, 1H), 6.48 (d. J=8, 1H). 6.57 (d, J=6. 1H), 6.84 (d, J=7, 1H) 7 3-7 5 
25 (m,5H), 8.09 (m.1H), 8.30 (m. 1H). 

tt C-NMR (5, CDCy.* 64.99,61.12,66.84,104.54,106.57,107.86,110 06 115 18 
122.07, 125.15, 125.63, 126.72, 126.95, 131.79, 132.16, 138.01. 142^8, 151.47,' 15274* 
157.49, 157.90. 

MS (%): 372 (parent+1. 100). 

30 HRMS Calc'd: for CaH^Oj: 372.1712. Found: 372.1690. 

EXAMPLE 68 

,6-f4-(PyTOndin-2-vlme^ 

Prepared as in Example 48, using R-N+BOC-pyrrofidine-2-methanol, followed by 
conversion to the tosylate and alkylation with 2-(2 l 5-dimethylpyrrolylW4-hydroxy-5,6 7 8- 
35 tetrahydro-naphthalen:i-yl)-pyridine, then deblocking to afford a tan. amorphous solid, in 95% 
yield, as the hydrochloride salt 

'H-NMR (5. CDCI,): 1.63 (m, 3H), 1.74 (m, 4H). 1.90 (m, 1H), 2.68 (m, 4H), 2.96 (AB, 
2H). 3.50 (m, 1H), 3.90 (m, 2H), 4.56 (bs, 2H), 6.37 (d, J=8, 1H), 6.63 (d, J=7. 1H), 6 67 (d J=8* 
1H), 7.07 (d, J=8, 1H), 7.40 ft J=8, 1H). 
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5 "C-NMR (6, CDCI 3 ): 22.31, 22.77, 23.57, 25.28, 27.91, 28.13, 46.50, 5742 70 65 

106.06, 107.50, 114.32, 126.16, 126.80, 133.51, 136.22, 137.67, 156.28, 157.63, 158.72/ 
MS (%): 324 (parent+1, 100). 

HRMS Calc'd. for CaHjeNaO: 324.2076. Found: 324.2055. 

EXAMPLE 69 

10 e-^l-Methvl-pyrrofidi^^ 

Prepared as in Example 24, using S-(-)-1-methyl-2-p y rrolidine methanol to afford, after 
debloddng in 88% yield, a tan solid, mp 80-95°C, oo = -36.47" (c=1 , CH&J. 

1 H-NMR (8, CDC«: 1.8 (m, 2H), 1.9 (m, 1H), 2.12 (m, 1H), 234 (m. 1H), 2.56 (s, 3H), 
2.83 (m, 1H), 3.13 (m. 1H), 4.13 (AB, 2H), 4.63 (bs, 2H), 6.41 (d, J=8, 1H), 6.83 (m, 2H) 746 
15 : (m, 4H), 8.10 (m, 1H), 8.31 (m, 1 H). 

"C-NMR (8, CDCy: 23.00, 28.92, 41.87, 57.79, 64.27, 71.57, 104.06, 106.45, 115.09 
122.07, 124.97. 125.64, 125.73, 126.01, 126.53, 127.20, 131.29, 132.06, 137.89 154 78 
157.69,158.07. 

MS (%): 334 (parent+1, 100). 

Anal. Calc'd. for 0,^0.1/3^0: C 74.31, H 7.03, N 12.38. Found: C 74 11 h 
7.19, N 12.22. 

EXAMPLE 70 

H4-(2-Aminck^ohewloxvV5^ 

Prepared as in Example 48, via the following four-step sequence: ,2-(2,5- 
dimethylpymDlyl)-614^^ was fiRSt 

with 2-chlorocyclohexanone, using potassium carbonate as the baseand a catalytic amount of 
sodium iodide, In dimethylformamide at 80»C for 24 hours, in 92% yield. The resulting ketone 
was converted to the oxime methyl ether using O-methylhydroxylamine hydrochloride and 
triethylamine in methanol at reflux for 16 h in 81% yield. The oxime ether was then reduced to 
the amine using borane methyl sulfide in tetrahydrofuran at reflux for 2 days, followed by 
refluxing in ethano'l with sodium carbonate and cesium fluoride for 16 hours, in 12% yield. The 
amine was then deblocked with hydroxyzine hydrochloride in refluxing aqueous ethanol to 
afford the desired final product in 89% yield as a tan solid after conversion tot he hydrochloride 
salt 

35 1 H-NMR (S, CPCW: 1.2-1.5 (m, 6H), 1.6-1.9 (m, 6H), 2.70 (m, 4H), 2.94 (m, 1H), 4.49 

(m, 1H), 4.55 (bs, 2H), 6.39 (d, J=B, 1H), 6.65 (d, J=8, 1H), 6.72 (d, J=8, 1H), 7.07 (d, J=8, 1H), 
7.43 (t J=8, 1H). 

,3 CNMR (6, CDCI3): 20.3,22.4,22.37,23.7,23.9,27.4,262,30.9,52.1,75.8,106.1, 
1 08.6. 1 14.4, 126.8, 127.0, 133.1, 136.5, 137.7, 154.9, 157.6, 158.7. 
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5 MS(%): 338(parent+1,100). 

HRMSCalc'd.fbrC 21 H 28 N 3 0: 338.2232. Found: 338.2256. 

EXAMPLE 71 

6-f4-fAzeti din-2-ylmethoxy)-naphthaten-1-yn-pyridin-2-vlamfne 
Prepared as in Example 24 using L-azetidine-2-carboxylic acid as the precursor to N-t- 
10 BOC-azetidine-2-methano! as the reagent to add to 2-(2.5-dimethylpytrolyl)-6-(4-fluoro-naphth- 
1-yl)pyridine, followed by removal of blocking groups to afford 45% yield of a solid mp 135- 
150»C. ' 

'H-NMR (6, CDCW: 2.33 (m, 1H), 2.43 (m, 1H) t 3.4 (bs, 1H), 3.54 (m, 1H), 3.67 (m, 
1H), 4.20 (m. 2H), 4.37 (m, 1H). 4.625 (bs, 2H), 6.45 (d, J=8, 1H), 6.84 (m, 2H), 7.45 (m, 4H)' 
15 ; 8.10 (m,1H), 8.31 (m, 1H). 

,5 C-NMR (S, CDCI,): 23.93. 44.25, 57.45, 72.10, 104.39, 106.54, 115.15, 122.00. 
125.04, 125.63, 125.73. 126.63. 127.15. 131.50. 132.06. 137.95, 154.59. 157.62. 158.03. 
MS (%): 306 (parent+1, 100). 

Anal. Calctt for C lB H 19 N30.2HCI.3y2H 2 0.1/2(C4H a O): C 56.13. H 6.28. N 9.35. 
20 Found: C 56.24, H6.52, N:9.05. 

EXAMPLE 72 

'6-f4-f1-Pvridi n-3-ylmethvl-a2etidin-3-vlbxy)-naphthalen-1-v . , 

Prepared as in Example 24. in 24% yield, mp ISO-IBO'C. as the hydrochloride salt 
'H-NMR (8, CDC«: 3.29 (m, 2H). 3.71 (s. 2H). 3.92 (m, 2H), 4.57 (bs, 2H), 5.005 (m. 
25 1H). 6.47 (d, J=8, 1H), 6.56 (d. J?8. 1H). 6.83 (d. J=7. 1H). 7.24 (m, 1H). 7.39 (d. J=8. 1H). 7.5- 
7.6 (m. 4H), 7.63 (m, 1H), 8.09 (m, 1H), 8.29 (m, 1H), 8.50 (m, 1H). 8.54 (s, 1H). 

"C-NMR (6; CDC«: 60.9, 61.4. 66.8. 104.5. 106.6. 115.1. 122.0, 123.4. 125.5. 125.7. 

126.7.126.9,132.0,132^,133.3,136.0.138.0.148.7.149.8.152.7.157.5,158.0. 
MS (%j: 383 (parent+1, 100). 

*0 Anal. Calctt for C 24 H 22 N 4 0.3HCI.3H i 0.iy3(C 4 H 8 0): C 53.39, H 5.95, N 9.83. Found: 

C 53.22, H 6.18, N 9.43.- - 

•• " '• :: EXAMPLE 73 

6-f4-(A2eMn-3-ylmemoxy)-naphmalen^1^n-pYridin-2-ylamlne 
Prepared as in .Example 24. in which N-BOC azetidine-3-methanol was added to 2- 
5 (2,5-dimeftylpyn^lyl)-6-{4-fluortMiaphth-1-y0pyridine as in Example 24D followed by sequential 
removal of the BOC and pyrrolyl protecting groups, with the final step proceeding in 75% yield, 
in 75% yield, mp 88^1 10 e C, as the hydrochloride salt 

1 H-NMR (6. CDCI 3 ): 3.27 (m. 1H). 3.64 (m. 2H), 3.78 (m, 2H), 4.25 (d, J=6. 2H), 4.63 
(bs. 2H), 6.45 (d, J=8, 1H), 6.83 (m, 2H), 7.4-7.6 (m, AH). 8.09 (m. 1 H). 8.29 (m. 1H). 
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5 "C-NMR (6, CDCI 3 ): 34.2,49.8,69.8,104.2,106.5,115.1,122.0,125.0,125 4 125 6 

125.7, 126.6, 127.1, 131.4, 132.0, 138.0, 154.7, 157.6, 158.1. " " 

MS (%): 306 (parent+1, 100). 

Anal. CalcU for C 19 H 19 N 3 0.2HCI.2H 2 0.3/2(C 4 H 8 0): C 5725, H 7.00, N 8 04 Found- 
C 57.47, H 7.14, N 821. 

10 EXAMPLE 74 

6-f4-(1-l^ridin-2-v[methvk^^^ 

Prepared as in Example 24. In 24% yie.d. mp 97-120-C, as the hydrochloride salt from 
tetrahydrofuran. 

1 H-NMR (6, CDCI 3 ): 3.42 (m, 2H), 3.89 (s. 2H), 4.015 (m. 2H), 4.62 (bs, 2H), 5 045 (m 
15 1H), 6.47 (d, J=8, 1H), 6.57 (d, J=8, 1H), 6.82 (d, J=7. 1H). 7.16 (m, 1H), 7.3-7.5 (m, 5H) 7 64' 
(t. J=8, 1 H), 8.07 (m, 1H), 8.30 (m, 1H). 8.55 (m, 1H). 

"C-NMR (6, CDCW: 61.62, 64.89, 67.10, 104.52, 106.64, 115.14. 122.09 12213 
122.42, 125.18/125.60, 126.73, 126.92, 131.75, 132.16. 136.58, 138.04, 149.3o' 15277" 
157.41, 157.76, 157.96r " 
20 MS (%).- 383 (parent+1, 100)/ 

Anal. Cab'd. for C^ 4 H a N 4 0.3HC|.7/4H 2 O: C 55.08, H 5.49, N 10.70. Found: C5544 
H 5.61, N 10.31. 

• * • • - -' EXAMPLE 75 

6-I4-(N-methyl-azeti^^^^ Prepared as in 

25 Example 24, using formaldehyde in methanol with sodium cyanoborohydride at room 
temperature, In 30% yield, mp 240-255'C, as the hydrochloride salt from tetrahydrofuran. 

'H-NMR (5, CDCW: 245 (s. 3H), 2.75 (bs, 2H), 3.30 (m, 2H), 3.99 (m, 2H), 4.96 (m 
1H), 6.47 (d, J=8, 1H), 6.55 (d, J=8, 1H), 6.80 (d. J=7, 1H). 7.3-7.5 (m, 4H), 8.03 (m, 1H). 828 
(m, 1H). 

•» . • * 

30 ,3 C-NMR (5, CDCI3): 45.81, 63.07. 66.19. 104.44, 106.84, 115.08, 121.97, 12523 

125.43, 125.57. 126.76. 126.87, 131.82, 132.15, 138.14, 152.56, 157.13, 158.05. 
MS (%): : 306 (parent+1, 100). 

Anal. Cab'd. for C 19 H, 9 N S 0.2HC|.2H 2 0: C 55.08, H 6.08, N 10.14. Found- C55 34 H 
6.01, N 9.82. 

35 EXAMPLE 76 

frftr(N-lsOpropyl^ 

Prepared as in Example 24, as a byproduct- of the reaction used for preparation- of 
Example 75. from acetone in the methanol, in 19% yield, mp 120-135'C, as the hydrochloride 
salt from tetrahydrofuran. 
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5 'H-NMR (6, CDCI 3 ): 0.99 (d, J=6, 6H), 2.49 (septet. J=6, 1H). 3.25 (m 2H) 3 96 , m 

H 4.65 ( bSl 2H), 4 . 97 (m, ,„), , 48 (d , J=8 . 1H)> 6 , Q (d< J=8 > «% 2 Z ^ 5 
(m, 4H), 8.03 (m, 1H). 8.27 (m, 1H). ' 1 ^ 

13 C-NMR (5 , CDCI 3 ): 19.30, 50.44, 58.78, 65.40, 104.52, 106.81, 11512 122 00 

10 MS (%): 332 (parent+1. 100). 

Anel.CalcUfbr^H^O^HCMHp: C 57.02, H 6.61, N 9.50. Found: C57.04.H 



6.51, N 9.29. 



EXAMPLE 77 

12-Dlmethylamin 0 . e thox y ^.7.8.9- te f rahvdro .5H4,en 2QC y f; inho rtew _ < 



15 > ylamjne ^.yu.^n-oenzo^np pw,^ ^ 

Prepared as in Example 37, using ^ydroxy-6,7.8,9-tetrahydr^5H-ben 2 ocycloheptene 
mater* ^ prepared as fonows: 8 g ^ ^ 

^ ; 461, (1975)> ^ 20 ^ Cyd0heptBne Were «- * a sealedTat 

20 « ^ ^ 1 ^ 4 ' 6 ' 7 ' 8 -^^ 5 H-benzocyc,ohep te ne in 49.5% yield 

d,chloro-5,6Kficyanobenzoquinone at 90-C for 1.5 h (see J. Med. Chera. 37, 3803 (1994)) to 
afford ^cetoxy-e.^O-tetrarordro^H-benzocydoheptene in 69% yield as an on.. Hydrolysis 
w.th 3.7 equivalents of powdered potassium hydroxide In ethanol at room temperature for 2 h 

25 puLin 7 ° f T ^ ^ 7 «*^««^ after 
punticatron by oolumn chromatography as a white solid. The remaining steps in the sequence 
then foiiowed Example 48. .The final step proceeded in 89% yield to give the product as an 
amorphous solid as the hydrochloride salt from ether. 

'H-NMR (6, CDC W : 1.58 (m, 4H), 1.79 (m, 2H), 2.34 (s, 6H), 2.75 (m, 4H), 2.93 (m 

«C-NMR rtGDCU 25.51, 27.36, 27.75, 31.21. 32.46, 46.03, 58:35, 67.43, 10594 
109.95, 1 14.72, 127.58, 132.85, 133.74, 137.54, 142.88, 155.43, 157.74, 159.32 L ' 

MS (%): 326 (parent+1, 100). 
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CLAIMS 

1 • A compound of the formula 




I 



wherein ring A is a fused 5-7 membered saturated or unsaturated ring wherein f™ , 
to two of the ring members are heteroatoms selected, Independently fiomTn 

X is oxygen or a bond; 

n is an intergerfrom two to sbq and 

2Tr-r teW '* d ~ teTO - - -V -* *- »M opcj^ 

T??" *■ *" ** •* «* *>• *** ^ 

(C^Jalkoxy, and (C,^) alkylamino; * 
20 ^ ^ ** * *"* ^ ** nitr ° 9en 10 ** ■"■*««, a pipeline 

SofwhichareratragenandBiBreaofwIilchaieoarbon: 

■ «-M Mependeniv, «. (c,^ ^ 

^W-M ***** pto^coaton* w pto»^ 

0 ^P^*^h ato 4C,^ W ,,cH^^.*.^ 0 .^ no . OF5 ^ 0CF .. Se ' ected ' 

^Jfco R :„ r> may to connected onto fte (OKI group to torm a ring of (torn 4 to 7 

snclltephaiTOceutallyacce^fesa^^ 

1 ota**!" ^ com P otm ^ accon *' n 9 to c<alm 1. wherein Nr'r* is an optionally substituted 
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and wherein said piperazine, azetidine, piperidine and pyrrolidine rings may optionally be 
substituted with one or more substituents. preferably with' from zero to two substituents that are 
selected, independently, from (C r C 6 )aIkyl, amino, (C-Cy alkylamino, IdKC r CJalkyQamino, 
phenyl substituted 5 to 6 membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms ' 
benzoyl, benzoylmethyl, benzylcarbonyl, phenylaminocarbonyl, phenylethyl and phenoxycarbonyl, 
and wherein the phenyl moiefies of any of the foregoing substituents may optionally be substituted 
with one or more substituents, preferably with from zero to two substituents, that are selected, 
independently, from hato, (C-Cjjalkyl. (C^Jalkoxy. nitro, amino, cyano, CF 3 and OCF 3 . 

3. A compound according to claim 1 wherein NR'R 2 forms an azabicyclic ring 
having the formula 
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wherein R 9 and R 4 are selected from hydrogen, (CrCJalkyl, phenyl, naphthyl, (C r 
C 6 )alkyl-C(0)-, HC(=0)-, (CrC 6 )alkoxy-<C=0)., phenyl-C(=0)-, naphthyl-C(=0)-, and 
R 6 R 7 NC(=0> wherein R 6 and R 7 are selected, independently, from hydrogen and (C^alkyl; 
and 

R 5 is selected from hydrogen, (CVCJalkyl, phenyl, naphthyl, phenyKC,-C 6 )alkyl- and 
naphthylfC-CJalkyk 
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4. A pharmaceutical composition for treating or preventing a condition selected from 
the group consisting of migraine inflammatory diseases, stroke, acute and chronic pain, 
hypovolemic shock, traumatic shock, reperfusion injury. Crohn's disease, ulcerative colitis, septic 
shock, depression, Parkinson's disease, multiple sclerosis. AIDS associated dementia, 
neurodegenerative diseases, neuron toxicity, Alzheimer's disease, chemical dependencies and 
10 addictions, emesis. epilepsy, anxiety, psychosis, head trauma, adult respiratory distress syndrome 
(ARDS), morphine induced tolerance and withdrawal symptoms, inflammatory bowel disease, 
osteoarthritis, rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury! 
Huntington's, disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic 
nephropathy and cancer in a mammal, comprising an amount of a compound according to claim 1 
that is effective in treating or preventing such condition and a pharmaceuticariy acceptable carrier. 

5. A method of treating or preventing a condition selected from the group consisting 
of migraine inflammatory diseases, stroke, acute and chronic pain, hypovolemic shock, traumatic 
shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic shock, multiple sclerosis. AIDS 
associated dementia, • neurodegenerative diseases, neuron toxicity, depression, Parkinson's 
disease, Alzheimer's disease, chemical dependencies and addictions, emesis. epilepsy, anxiety, 
psychosis, head trauma, adult respiratory distress syndrome (ARDS). morphine induced tolerance 
and withdrawal symptoms, inflammatory bowel disease, osteoarthritis, rheumatoid arthritis, 
ovulation, dilated cardiomyopathy, acute spinal cord injury. Huntington's disease, glaucoma, 
macular degeneration, • diabetic neuropathy, diabetic nephropathy and cancer in a mammal! 
comprising administeriftg to said mammal an amount of a compound according to claim 1, that is 
effective in treating or preventing such condition.' 

6.- A pharmaceutical composition for inhibiting nitric oxide synthase (NOS) in a 
mammal, according to claim 1, comprising a NOS Inhibiting effective amount of a compound 
according to daimT; and a phannaceuticaliy acceptable earner. 
30 7; A ' method of Inhibiting NOS in a mammal, comprising administering to said 

mammal a NOS inhibiting effective amount of a compound according to claim 1. 

8. A pharmaceutical composition for treating or preventing a condition selected from 
the group consisting of migraine, intlammatory diseases, stroke, acute and chronic pain, 
hypovolemic shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic 
shock, multiple sclerosis, AIDS associated dementia, neurodegenerative diseases, neuron 
toxicity, depression, Parkinson's disease, Alzheimer's disease, chemical dependencies and 
addictions, emesis,- epilepsy, anxiety, psychosis, head trauma, adult respiratory distress syndrome 
(ARDS), morphine Induced tolerance and withdrawal symptoms, inflammatory bowel disease, 
osteoarthritis, rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury, 
Huntington's disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic 
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cwm 1 a Pbanraceuticaly acceptable carter 

»• A ^^ 0, ^nS"prevenllnaaeondlllonselea«l« m ,». 
o' raijralna. Wlammatov diaasea stoke ac. L T 9 ^ ""^"S 

«saase, Afcheimei's .feeeee. depends _ 

* ■«* degeaeri, d^^lTl^ ^ *— . 

! neuropatny, diabetic nephropathy and nan^r 

-r*" *« — . nos hhB ^ rrizr a r™* 

accordJng to claim t : - ■ ««cuve amount of a compound 
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